AD-A231  784 


INSTALLATION  RESTORATION  PROGRAM 


PRELIMINARY  ASSESSMENT 


Maryland  Air  National  Guard  Base 
Martin  State  Airport 


HAZWRAP  SUPPORT  CONTRACTOR  OFFICE 

Oak  Ridge,  Tennessee  3783 1 

Operated  by  MARTIN  MARIETTA  ENERGY  SYSTEMS.  INC. 

For  the  U  S.  DEPARTMENT  OF  ENERGY  under  contract  DE-AC05-840R2 1 400 

91  2  11  0(>8 


This  report  has  been  prepared  for  the  National  Guard  Bureau,  Washington, 
D.C. ,  by  HAZWRAP  Support  contractor's  Office  of  Martin  Marietta  Energy 
Systems,  Inc.  for  the  purpose  of  aiding  in  the  implementation  for  the  Air 
Force  Installation  Restoration  Program. 

Copies  of  the  final  report  may  be  purchased  from: 

National  Technical  Information  Service 
5285  Part  Royal  Road 
Springfield,  Virginina  22161 

Federal  Government  agencies  and  their  contractors  registered  with  Defense 
Technical  Information  Center  should  direct  requests  for  copies  of  this 
report  to: 

Defense  Technical  Information  Center 
Cameron  Station 
Alexandria,  Virginia  22314 

BACK  COVER 


j, :< 


_ July  1988 _ Final  Preliminary  Assessment 

-■^■'  ■Preliminary  Assessment  -  <0 

Maryland  Air  National  Guard 
Maritn  State  Airport 

Baltimore,  Maryland _ 


N/A  i 

_ ! _ 

7.  PERFORMING  ORGANIZATION  NAME(S)  AND  ADDRESSES) 

Automated  Sciences  Group,  Inc. 

Jackson  Plaza,  Suite  C-102 

800  Oak  Ridge  Turnpike 

Oak  Ridge,  TN  37830 

3.  PERFORMING  ORGANIZATION 

REPORT  NUMBER 

9.  SPONSORING  MONITORING  AGENCY  NAME(S)  AND  ADDRESSiES! 

HAZWRAP  Support  Contractor  Office 

Oak  Ridge,  Tennessee  37831;  and 

National  Guard  Bureau 

Andrews  Air  Force  Base,  Maryland  20331-6008 

10.  SPONSORING  MONITORING 

Gc.NCY  'SPORT  NUMBER 

11.  .:w?PL=. Y.£NTAfiY  NOTES 

12a.  DISTRIBUTION  AVAILABILITY  STATEMENT 

12b.  DISTRIBUTION  CODE 

Approved  for  public  release; 
distribution  is  unlimited 

'3.  «t>ST*iCT  f  i  tirr  wcrast 

Preliminary  Assessment  of  suspected  hazardous  waste  sites  at  the  Maryland  Air 
National  Guard  Base,  Martin  State  Airport,  Baltimore,  Maryland.  The  study  was 
conducted  under  the  Air  National  Guard's  Installation  Restoration  Program. 

\ 


.  i, .  _ :  " '.ms  Installation  Restoration  Program 

Preliminary  Assessment 

-  ••  ,'-GE5  j 

i 

Maryland  Air  N^Honal 

lrd  Bone 

1f'  ‘  C:  =  C 

17  SCLRiTF  CLASSIFICATION  1  M. 

<  7F  REPORT  1 

Unclassified 

SECURITY  CLASSIFICATION  .  '9  SECURITY  C-ASSi'.CATION 
OF  TW IS  PAGE  j  OF  '.9ST PACT 

j  2  0.  L..MITAT  ON  Or  ABSTRACT 

INSTALLATION  RESTORATION  PROGRAM 
PRELIMINARY  ASSESSMENT 


MARYLAND  AIR  NATIONAL  GUARD 
MARTIN  STATE  AIRPORT 
BALTIMORE,  MARYLAND 


JULY  1988 


Accede, i  For 

NTiS  C-FJAAI 
DTiC  l/'L 
U.  2m:S.i;,;o d 


□ 

Li 


By . 

Cu  t  / 


PREPARED  FOR: 
NATIONAL  GUARD  BUREAU 
WASHINGTON,  D.C.  20310 


A'vjilc’bity  Codes 


Dist 


fl'/ 


avu‘i  a.  d  /  cr 
Spec.dl 


PREPARED  BY: 

HAZWRAP  SUPPORT  CONTRACTOR  OFFICE 
OAK  RIDGE,  TENNESSEE  37831 
OPERATED  BY  MARTIN  MARIETTA  ENERGY  SYSTEMS,  INC. 

FOR  THE  DEPARTMENT  OF  ENERGY  UNDER  OONTRACT  DE-AC05-87QR21642 


AUTOMATED  SCIENCES  GROUP,  INC 
JACKSON  PLAZA,  SUITE  C-102 
800  OAK  RIDGE  TURNPIKE 
OAK  RIDGE,  TENNESSEE  37830 


TABLE  OF  CONTENTS 


Page 

executive:  suemary . es-i 

A.  Introduction . ES-1 

B.  Major  Findings . ES-l 

C.  Conclusions . ES-3 

D.  Recxmmendations . ES-6 

I.  INTRODUCTION .  1-1 

A.  Background .  1-1 

B.  Purpose .  1-4 

C.  Scope .  1-4 

D.  Methodology .  1-6 

II.  INSTALLATION  DESCRIPTION . II-l 

A.  location . II-l 

B.  Organization  and  History . II-l 

III.  ENVIRONMENTAL  SETTING . III-l 

A.  Meteorology . III-l 

B.  Geology . III-l 

C.  Hydrology . III-6 

D.  Background  Levels  . . III-9 

IV.  SITE  EVALUATION . IV-1 

A.  Activity  Review . IV-1 

B.  Disposal/Spill  Site  Identification,  Evaluation,  and 

Hazard  Assessment . IV-1 

C.  Critical  Habitats/Endangered  or  Threatened  Species . IV-17 

V.  CONCLUSIONS .  V-l 

VI.  PECTMCNDATICNS . VI-1 

ii 


TABLE  OF  CONTENTS 


Page 

GLOSSARY  OF  TEWIS . GL-1 

BIBLIOGRAEHY . BI-1 

APPENDIX  A  -  Resumes  of  ASG  Search  Team  Members .  A-l 

APPENDIX  B  -  Outside  Agency  Contact  List .  B^l 

APPENDIX  C  -  USAF  Hazard  Assessment  Rating  Methodology .  C-l 

APPENDIX  D  -  Site  Hazardous  Assessment  Rating  Forms  and  Factor  Rating 

Criteria .  D-l 

APPENDIX  E  -  OEHL  Test  Results .  E-l 

LIST  OF  FIGURES 

1.  Preliminary  Assessment  Methodology  Flew  Chart .  1-7 

2.  Site  Location  Map  of  Maryland  Air  National  Guard,  Martin  State 

Airport,  Baltimore,  Maryland . II-2 

3.  MD  ANG  Installation  and  Immediate  Surrounding  Area . II-3 

4.  Installation  Boundary  Map . II-4 

5.  Soils  Map  and  Surface  Water  Drainage  Patterns . III-4 

6.  locations  of  Sites  at  Maryland  Air  National  Guard, 

Martin  State  Airport,  Baltimore,  Maryland . IV-4 

LIST  OF  TABLES 

1.  Generalized  Well  Log  Shewing  Typical  Stratigraphy 

Underneath  MD  ANG  Base . III-5 

2.  Hazardous  Waste  Disposal  Sunmary:  Maryland  Air  National  Guard, 

Martin  State  Airport,  Baltimore,  Maryland . IV-2 

3.  Site  Hazard  Assessment  Scores  (as  derived  fran  HAFM) : 

Maryland  Air  National  Guard,  Martin  State  Airport, 

Baltimore,  Maryland . IV-5 

iii 


EXECUTIVE  SUMMARY 


A.  Introduction 

Die  Automated  Sciences  Group,  Inc.  (ASG)  was  retained  in  January  1988  to 
conduct  Die  Installation  Restoration  Program  (IRP)  Preliminary  Assessment  of 
the  Maryland  Air  National  Guard  (ANG) ,  Martin  State  Airport,  Baltimore, 
Maryland  (hereinafter  referred  to  as  the  Base) ,  under  contract  No.  DE-AC05- 
870R21642.  Die  Preliminary  Assessment  included  the  following: 

o  An  onsite  visit  including  interviews  with  20  Base  employees 
conducted  by  ASG  personnel  during  26-29  January  1988. 

o  Die  acquisition  and  analysis  of  pertinent  information  and  records  an 
industrial  chemical  usage  and  past  waste  generation  and  disposal  at 
the  Base. 

o  Die  acquisition  and  analysis  of  available  geologic,  hydrologic, 
meteorologic,  and  environmental  data  from  pertinent  Federal,  State, 
and  local  agencies. 

o  Die  identification  of  sites  on  the  Base  which  may  be  potentially 
contaminated  with  industrial  chemical  materials. 

o  Reccnmendations  for  follow-on  activities. 

B.  Major  Findings 

Die  major  operations  of  the  ANG  that  have  used  and  disposed  of  industrial 
chemical  materials/wastes  include  aircraft  maintenance;  aerospace  ground 
equipment  (AGE)  maintenance;  ground  vehicle  maintenance;  petroleum,  oil,  and 
lubricant  (POL)  management  and  distribution;  and  air  weapons  control.  Die 
operations  involve  such  activities  as  corrosion  control,  nondestructive 
inspection  (NDI) ,  fuel  cell  maintenance,  engine  maintenance,  hydraulics, 
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structural  repair,  and  wheel  and  tire  maintenance.  Waste  oils,  recovered 
fuels,  paint  wastes,  spent  cleaners,  acids,  strippers,  and  solvents  were 
generated  by  these  activities. 

Interviews  with  20  installation  personnel  and  a  field  survey  resulted  in  the 
identification  of  fifteen  disposal  and/or  spill  sites  at  the  Base.  Sites 
1-12  are  potentially  contaminated  with  industrial  materials  resulting  from 
Air  National  Guard  (ANG)  operations.  There  was  no  evidence  of  any 
contamination  from  ANG  operations  present  at  sites  13-15.  The  following  are 
the  identified  sites: 
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1  -  Old  Underground  POL  Storage  Area 

2  -  Leaking  Underground  Storage  Tank  (Bldg  1080) 

3  -  Hazardous  Waste  Collection  Area  (Bldg  1060) 

4  -  Leaking  Underground  Storage  Tank  (Bldg  1100) 

5  -  Leaking  Underground  Storage  Tank  (Bldg  1120) 

6  -  Old  Aircraft  Wash  Rack  (Bldg  2040) 

7  -  Removed  Underground  MDGAS  Storage  Tank  (Bldg  1140) 

8  -  Motor  Vehicle  Wash  Area  (Bldg  2110) 

9  -  New  Fire  Training  Area  (Bldg  2070) 

10  -  Old  Fire  Training  Area  (Bldg  3010) 

11  -  Aboveground  POL  Storage  Area 

12  -  Gun  Butts 

13  -  Vehicle  Maintenance  (Bldg  2110) 

14  -  Non-Potable  Wells 

15  -  National  Pollutant  Discharge  Elimination  System 

(NPCES)  Areas 


Sites  1-12  were  assigned  a  Hazard  Assessment  Score  (HAS)  utilizing  the  Air 
Farce  Hazard  Assessment  Rating  Methodology  (HAFM) .  There  was  no  visible 
evidence  or  analytical  results  of  contamination  present  at  Site  No.  12. 
However,  based  on  interviewee  responses  and  past  usage  of  the  area,  it  was 
rated.  No  HAFM  ratings  were  assigned  to  sites  13-15. 
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Sites  1,  9,  and  10  had  been  previously  evaluated  by  Hazardous  Materials 
Technical  Center  (HMTC)  during  the  conduct  of  rtiase  I  Records  Search  dated 
February  1986.  HMTC  also  evaluated  sites  13-15.  Since  no  evidence  of  any 
contamination  from  ANG  operations  was  present  at  these  sites,  it  was  their 
opinion  that  these  sites  did  not  require  scoring  under  the  HARM  methodology. 

C.  Conclusions 

Sites  1-12  were  identified  as  potentially  contaminated  and  are  considered  to 
have  the  potential  for  contaminant  migration.  There  was  no  evidence  of  any 
contamination  from  ANG  operations  present  at  sites  13-15. 

Site  No.  1  -  Old  Underground  POL  Storage  Area  fHAS-7(h 

This  site  contained  four  25,000  gallon  underground  Storage  Tanks  (UST) 
which  were  installed  in  1958  and  removed  in  December  1986.  The  presence  of 
noticeable  odors,  the  results  of  soil  sanple  analyses,  and  the  shallow  water 
table  are  the  basis  for  the  conclusion  that  this  site  represents  a  potential 
threat  to  local  surface  and  ground  water. 

Site  No.  2  -  Leaking  Heating  Oil  UST  (HAS-76) 

This  tank  was  installed  during  the  1960s  and  was  removed  fmn  service  in 
late  fall  1987  when  leak  test  results  (October  1987)  indicated  that  fuel  oil 
had  leaked  from  the  tank  thereby  representing  a  potential  threat  to  ground 
water. 

Site_KP.  3  -  Hazardous  Waste  Collection  Area  (HAS-59) 

The  area  to  the  west  of  Building  1060  was  a  major  point  for  the  collection 
of  liquid  waste  materials  for  many  years.  Interviewee  responses  indicate 
that  spillage  occurred  in  the  area  thereby  representing  a  potential  threat 
to  ground  water. 
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Site  No.  4  -  Leaking  Heating  Oil  UST  rHAS-76^ 

This  tank  was  installed  during  the  1960s  and  was  removed  from  service  in 
late  fall  1987  when  leak  test  results  (October  1987)  indicated  that  fuel  oil 
had  leaked  fran  the  tank  thereby  representing  a  potential  threat  to  ground 
water. 


Site  No.  6  -  t making  Heating  Oil  UST  (HAS-76) 

This  tank  was  installed  during  the  1960s  and  is  still  being  used  by  Building 
1100.  Leak  test  results  (October  1987)  indicated  that  fuel  oil  has  leaked 
from  this  tank  thereby  representing  a  potential  threat  to  ground  water. 

Site  No.  6  -  Old  Aircraft  Wash  Rack  fHAS-58) 

This  area  was  used  as  an  area  to  wash  aircraft  for  many  years.  A  variety  of 
industrial  cleaning  materials  was  used.  Runoff  from  this  operation 
represents  a  potential  threat  to  local  surface  and  ground  water. 

Site  No.  7  -  Removed  Underground  MOGAS  Tank  fHAS-70) 

In  February  1987,  a  MOGAS  tank  was  removed  fran  the  area  north  of  Building 
1140.  Analyses  of  ground-water  samples  indicated  the  presence  of  volatile 
halocarbons  and  aranatics. 

Site  No.  8  -  Motor  Vehicle  Wash  Area  (HAS-50) 

Since  1980,  the  area  northwest  of  Building  2110  has  been  used  for  motor 
vehicle  washing.  The  wash  water  flews  into  a  sand  trap  which  feeds  into  an 
oil/water  separator.  The  oil  fraction  fl  :ws  into  a  holding  tank  while  the 
oil-free  water  fraction  flows  into  the  sanitary  sewer.  Interviewee 
testimony  indicates  that  the  trap  had  overflowed  on  at  least  one  occasion 
and  that  the  overflow  may  have  entered  an  open  drainage  ditch  thereby 
representing  a  potential  threat  to  local  surface  and  ground  water. 

Site  No.  9  -  New  Fire  Training  Area  (HAS-63) 

This  site  consisted  of  an  unlined,  earthen/graveled  area  used  for  fire 
fighting  training  fran  1975  to  1979.  Several  drums  of  JP-4  and  other 
flamnables  were  burned  during  each  fire  training  exercise.  This  site  is 
being  considered  due  to  the  possibility  that  a  portion  of  the  flamnables 
remained  to  seep  into  the  soil  or  to  run  off  into  surface  drainage. 
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Site  No.  10  -  Old  Fire  Training  Area  fHAS-69) 

This  site  consisted  of  an  unlined,  earthen/graveled  area  used  for  fire 
fighting  training  frcn  1957  to  1974.  Several  drums  of  JP-4  and  other 
flamnables  were  turned  during  each  fire  training  exercise.  This  site  is 
being  considered  due  to  the  possibility  that  a  portion  of  the  flamnables 
remained  to  seep  into  the  soil  or  to  run  off  into  surface  drainage. 

Site  No.  11  -  Aboveground  POL  Storage  Area  (HAS-721 

This  area  was  constructed  in  1986  and  consists  of  two  210,000  gallon  above¬ 
ground  JP-4  (jet  fuel)  storage  tanks.  Each  tank  area  is  enclosed  within 
a  structured  containment  area  and  contains  a  surrp  or  catch  basin  for  the 
collection  of  water  and/or  fuel  spills.  The  basins  flow  into  exterior  catch 
basins  which  discharge  into  an  oil/water  separator. 

During  the  early  morning  hours  of  31  July  1987,  an  unauthorized  fuel 
transfer  operation  caused  a  fuel  spill  at  the  JP-4  Fuel  Storage  Area.  After 
fuel  recovery  operations,  seme  of  the  JP-4  fuel  was  unaccounted  for. 
Considering  the  results  of  shallow  soil  boring  sample  analyses,  the 
observation  of  a  sheen  on  a  drainage  ditch  200  feet  downstream,  the  shallow 
water  table,  and  the  close  proximity  to  the  Chesapeake  Bay,  this  site 
presents  a  high  potential  contamination  threat  tc  local  surface  and  ground 
water. 


Site  No.  12  -  Gun  Butt  (HAS-36) 

The  Gun  Butt  is  a  structure  constructed  by  the  previous  tenant  as  am  area 
for  test  firing  weapons.  The  MD  ANG  utilized  the  area  for  test  firing  F-86 
aircraft  50-caliber  weapons  which  may  pose  potential  threat  of  lead 
contamination  to  the  local  surface  and  ground  water. 

Site  No.  13  -  Vehicle  Maintenance  fNo  Rating) 

Vehicle  maintenance  activities  in  Building  2110  involve  the  storage  and 
distribution  of  MDGAS  and  diesel  fuel.  These  fuels  are  stared  in 
underground  storage  tanks.  The  motor  pool  also  uses  and  disposes  of 
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potentially  hazardous  wastes.  There  was  no  evidence  indicating  that  any 
significant  spill  or  disposal  problems  have  ever  been  associated  with  the 
shops  in  this  building.  Therefore,  no  HAR4  rating  is  necessary. 

Site  No.  14  -  Nonportable  Wells  (No  Rating) 

There  are  two  wells  on  Base.  One  is  located  behind  the  K.O.  Building 
(Building  5045) ,  and  the  other  is  near  the  munitions  facility  (Building 
5100) .  These  wells  have  been  sampled  and  analyzed  several  times,  and 
results  have  indicated  levels  of  chlorobenzene  that  were  present  at  or 
slightly  above  the  detection  limit.  These  wells  are  no  longer  utilized  for 
drinking  water  but  sue  used  for  process  water  for  other  activities  at  these 
locations.  No  direct  source  for  the  possible  contamination  has  been 
determined.  For  this  reason,  this  site  has  not  received  a  HAEM  rating. 

Site  No.  15  -  National  Pollutant  Discharge  Elimination  System  (NPDES^  Areas 
(No  Rating) 

The  State  of  Maryland's  Aviation  Administration  maintains  a  NFOES  permit  for 
waste  stream  discharges  at  the  Martin  State  Airport.  The  Maryland  Aviation 
Administration  indicated  that  there  are  no  problem  discharge  areas  at 
Maryland  ANGB.  Therefore,  no  HAEM  rating  of  such  areas  is  necessary. 

D.  Recxxanendaticns 

Initial  investigative  stages  of  the  IRP  Site  Investigation  are  recommended 
for  Sites  1-12  which  have  been  identified  as  potential  hazardous  waste 
and/or  spill  sites.  At  sites  13-15,  no  evidence  of  contaminating  events  as 
a  result  of  ANG  activities  was  found.  Therefore,  these  sites  do  not  warrant 
any  further  IRP  action. 
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I.  INTRODUCTION 

A.  Background 

Hie  175th  Tactical  Fighter  Group  (TPG)  and  the  135th  Tactical  Airlift  Group 
(TAG) ,  Maryland  Air  National  Guard  (ANG)  are  located  at  the  Martin  State 
Airport,  in  Baltimore  County  Maryland  (hereinafter  referred  to  as  the 
Base) .  The  airport  is  a  state  cwned  facility  situated  10  miles  east  of  the 
City  of  Baltimore  and  has  been  used  by  the  ANG  since  1955.  Over  the  years 
the  types  of  military  aircraft  based  and  serviced  there  varied  and  included 
both  piston  and  turbine  powered  aircraft.  Both  past  and  present  operations 
have  involved  the  use  of  potentially  hazardous  materials  and  the  disposal  of 
wastes.  Because  of  the  use  of  these  materials  and  the  disposal  of  the 
resultant  wastes,  the  National  Guard  Bureau  (NGB)  has  implemented  its 
Install  lat ion  Restoration  Program  (IRP) . 

The  Department  of  Defense  (DOD)  Installation  Restoration  Program  (IRP)  is  a 
comprehensive  program  designed  to: 

o  Identify  and  fully  evaluate  suspected  problems  associated  with  past 
hazardous  waste  disposal  and/or  spill  sites  on  DOD  installations, 
and 

o  Control  hazards  to  human  health,  welfare,  and  the  environment  that 
may  have  resulted  from  these  past  practices. 

The  operational  activities  of  the  IRP  ere  currently  defined  and  described  as 
follow: 

Preliminary  Assessment  (PA)  -  A  records  search  designed  to  identify  and 
evaluate  past  disposal  and/or  spill  sites  which  might  pose  a  potential 
and/or  actual  hazard  to  public  health,  welfare,  or  the  environment. 

Site  Investiaation/Remsdial  Investioation/Feasibilitv  Study  (SI/RI/FS)  -  Hie 
Site  Investigation  consists  of  field  activities  designed  to  confirm  the 
presence  or  absence  of  contamination  at  the  sites  identified  as  a  result  of 
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the  PA.  The  Remedial  Investigation  consists  of  field  activities  designed 
to  quantify  the  types  and  extent  of  contamination  present,  including 
migration  pathways. 

If  applicable,  a  public  health  evaluation  is  performed  to  analyze  the 
collected  data.  Field  tests  are  required  which  may  necessitate  the 
installation  of  monitoring  wells  or  the  collection  and  analysis  of  water, 
soil,  and/or  sediment  samples.  Careful  documentation  and  quality  control 
procedures,  in  accordance  with  CERCLA/SARA  guidelines,  ensure  the  validity 
of  data.  Hydrogeologic  studies  are  conducted  to  determine  the  underlying 
strata,  groundwater  flew  rates,  and  direction  of  contamination  migration. 
The  findings  from  these  studies  result  in  the  selection  of  one  or  more  of 
the  following  options: 

o  No  further  action  -  Investigations  do  not  indicate  harmful  levels  of 
contamination  and  do  not  pose  a  significant  threat  to  human  health 
or  the  environment.  The  site  does  not  warrant  further  IRP  action 
and  a  Decision  Document  (CD)  will  be  prepared  to  close  out  the  site. 

o  long-term  monitoring  -  Evaluations  do  not  detect  sufficient 
contamination  to  justify  costly  remedial  actions .  Long-term 

monitoring  may  be  recommended  to  detect  the  possibility  of  future 
problems. 

o  Feasibility  Study  -  Investigations  confirm  the  presence  of 
contamination  that  may  pose  a  threat  to  human  health  and/or  the 
environment,  and  seme  form  of  remedial  action  is  indicated.  The 
Feasibility  study  is  therefore  designed  and  developed  to  identify 
and  select  the  most  appropriate  remedial  action.  The  FS  may  include 
individual  sites,  groups  of  sites,  or  all  sites  on  an  installation. 
Remedial  alternatives  are  chosen  according  to  engineering  and  cost 
feasibility,  state/federal  regulatory  requirements,  public  health 
effects,  and  environmental  impacts.  The  end  result  of  the  FS  is 
the  selection  of  the  most  appropriate  remedial  action  by  the  ANG 
with  concurrence  by  state  and/or  federal  regulatory  agencies. 
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Remedial  Design/Remedial  Action  fRD/RA)  -  The  RD  involves  formulation  and 
approval  of  the  engineering  designs  required  to  implement  the  selected 
remedial  action.  The  RA  is  the  actual  implementation  of  the  remedial 
alternative .  It  refers  to  the  acccnplishment  of  measures  to  eliminate  the 
hazard  or,  at  a  minimum,  reduce  it  to  an  acceptable  limit.  Covering  a 
landfill  with  an  impermeable  cap,  punping  and  treating  contaminated 
groundwater,  installing  a  new  water  distribution  system,  and  in-situ 
biodegradation  of  contaminated  soils  are  examples  of  remedial  measures  that 
might  be  selected.  In  seme  cases,  after  the  remedial  actions  have  been 
completed,  a  long-term  monitoring  system  may  be  installed  a  precautionary 
measure  to  detect  any  contaminant  migration  or  to  document  the  efficiency  of 
remediation. 

Research  and  Development  fR&D)  -  R&D  activities  are  not  always  applicable 
for  an  IRP  site,  but  may  be  necessary  if  there  is  a  requirement  for 
additional  research  and  development  of  control  measures.  R&D  tasks  may  be 
initiated  for  sites  that  can  not  be  characterized  or  controlled  through  the 
application  of  currently  available,  proven  technology.  It  can  also,  in  seme 
instances,  be  used  for  sites  deemed  suitable  for  evaluating  new 
technologies. 

Immediate  Action  Alternatives  -  At  any  point,  it  may  be  determined  that  a 
former  waste  disposal  site  poses  an  immediate  threat  to  public  health  or  the 
environment,  thus  necessitating  prompt  removal  of  the  contaminant. 
Immediate  actions,  such  as  limiting  access  to  the  site,  capping  or  removing 
contaminated  soils  and/or  providing  an  alternate  water  supply  may  suffice  as 
effective  control  measures.  Sites  requiring  inmediate  removal  action 
maintain  IRP  status  in  order  to  determine  the  need  for  additional  remedial 
planning  or  long-term  monitoring.  Removed,  measures  or  other  appropriate 
remedial  actions  may  be  implemented  during  any  phase  of  an  IRP  project. 
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B.  Purpose 


The  purpose  of  this  IRP  Preliminary  Assessment  is  to  identify  and  evaluate 
suspected  problems  associated  with  past  waste  handling  procedures,  disposal 
sites,  and  spill  sites  on  the  Base.  The  potential  for  the  migration  of 
contaminants  is  evaluated  by  visiting  the  Base,  reviewing  existing 
environmental  information,  analyzing  Base  records  concerning  the  use  and 
generation  of  potentially  hazardous  materials  and/or  wastes,  and  conducting 
interviews  with  past  and  present  Base  personnel  who  are  familiar  with  past 
material  management  activities.  Relevant  information  collected  and  analyzed 
as  a  part  of  the  Records  Search  included  the  history  of  the  Base,  with 
special  emphasis  on  the  history  of  the  shop  operations  and  their  past 
materials  and/or  waste  management  procedures;  the  local  geological, 
hydrological,  and  meteorological  conditions  that  may  affect  migration  of 
contaminants;  local  land  use,  public  utilities,  and  zoning  requirements  that 
affect  the  potential  for  exposure  to  contaminants;  and  the  ecological 
settings  (e.g. ,  environmentally  sensitive  habitats,  or  evidence  of 
environmental  stress) . 

C.  Scope 

The  scope  of  this  Preliminary  Assessment  is  limited  to  spills,  leaks,  or 
disposal  procedures  on  the  Base  or  on  property  for  which  the  Air  National 
Guard  was  the  sole  user,  and  includes; 

o  an  onsite  visit; 

o  the  acquisition  of  pertinent  information  and  records  on  past 
materials  use  and  waste  generation  and  disposal  practices  at  the 
Base; 

o  the  acquisition  of  available  geologic,  hydrologic,  meteorologic, 
land  use  and  zoning,  critical  habitat,  and  utility  data  from  various 
Federal,  Maryland  State,  and  local  agencies; 
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o  a  review  and  analysis  of  all  information  obtained; 

o  the  identification  of  possible  contaminant  sources,  migration 
pathways,  and  receptors  of  said  contaminants;  and 

o  the  preparation  of  a  report. 

Hie  onsite  visit  and  interviews  with  past  and  present  personnel  were 
conducted  during  the  period  26-29  January  1988.  The  A SG  effort  was 
conducted  by  the  following  individuals: 

o  Mr.  Richard  J.  Burtnett,  Project  Manager,  Aerospace  Safety  Engineer; 
o  Mr.  David  R.  Styers,  Chemist/Civil  Engineer/Health  Fhysicist; 
o  Mr.  Thcxnas  Ward  Dilworth,  Geologist/Civil  Engineer;  and 
o  Mr.  Mick  Wiest,  Environmental  Scientist 

Resumes  are  included  as  Appendix  A. 

In  addition,  Mr.  Tom  Webb  of  PEER  Associates  was  present  during  the  initial 
stages  of  the  assessment  for  the  purpose  of  assisting  ASG  personnel  in  the 
scheduling  and  conduct  of  on  base  activities. 

Individuals  from  the  ANG  who  assisted  in  the  preliminary  assessment  include: 

o  Mr.  Daniel  P.  Waltz,  Project  Officer,  Hydrogeologist,  ANGSC/DER; 
o  IITC.  Henry  C.  Shero,  Base  Civil  Engineer; 
o  CPT.  Scott  A.  Kearby,  Asst.  Base  Civil  Engineer;  and 
o  M/SGT.  Charles  A.  Smith,  175th  TAC  Clinic/SGFB; 

and  other  selected  members  of  the  MD  ANG.  The  Point  of  Contact  at  the  Base 
was  CPT.  Scott  A.  Kearby,  Assistant  Base  Civil  Engineer. 
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D.  Methodology 


A  flew  chart  of  the  IRP  Preliminary  Assessment  Methodology  is  presented  in 
Figure  1.  This  Preliminary  Assessment  Methodology,  to  the  greatest  extent 
possible,  ensures  a  comprehensive  collection  and  review  of  pertinent  site 
specific  information  and  is  utilized  in  the  identification  and  assessment  of 
potential  waste  spill/disposal  sites. 

The  Preliminary  Assessment  began  with  a  site  visit  to  the  Base  to  identify 
all  shop  operations  or  activities  on  the  installation  that  may  have  utilized 
potentially  hazardous  materials  or  generated  potentially  hazardous  wastes. 
Next,  an  evaluation  of  past  and  present  material  and/or  waste  handling 
procedures  at  the  identified  locations  was  made  to  determine  whether 
environmental  contamination  may  have  occurred.  The  evaluation  of  these  past 
practices  was  facilitated  by  extensive  interviews  with  20  past  and  present 
ANG  personnel  familiar  with  the  various  operating  procedures  at  the 
installation.  These  interviews  were  also  utilized  to  define  the  areas  on 
the  Base  where  any  waste  materials,  either  intentionally  or  inadvertently, 
may  have  been  used,  spilled,  stored,  disposed  of,  or  released  into  the 
environment. 

Historical  records  contained  in  the  Base  files  were  collected  and  reviewed 
to  supplement  the  information  obtained  from  interviews.  Using  the 
information  outlined  above,  a  list  of  past  waste  spill/disposal  sites  on  the 
Base  was  compiled  for  further  evaluation.  A  general  survey  tour  of  the 
identified  spill/disposal  sites,  the  Base,  and  the  surrounding  area  was 
conducted  to  determine  the  presence  of  visible  contamination  and  to  help 
assess  the  potential  for  contaminant  migration.  Particular  attention  was 
given  to  locating  nearby  drainage  ditches,  surface  water  bodies,  residences, 
and  wells. 

Detailed  geological,  hydrological,  meteorological,  developmental  (land  use 
and  zoning) ,  and  environmental  data  for  the  area  of  study  were  also  obtained 


1-6 


INSTALLATION 
RESTORATION  PROGRAM 


PRELIMINARY  ASSESSMENT 


Figure  1 

Methodology  Flow  Chart 


frcm  appropriate  Federal,  State,  and  local  agencies  as  identified  in 
Appendix  B.  This  information  was  gathered  in  order  to  be  used  in  the 
determination  of  possible  receptors  and  migration  pathways.  Following  a 
detailed  analysis  of  all  the  information  obtained,  twelve  of  the  fifteen 
sites  were  identified  as  potentially  contaminated  with  materials  resulting 
from  ANG  operations.  The  potential  for  contaminant  migration  exists  at 
sites  1-12.  There  was  no  evidence  of  any  contamination  frcm  ANG  operations 
present  at  sites  13-15.  Where  sufficient  information  was  available,  sites 
were  numerically  scored  utilizing  the  Air  Force  Hazard  Assessment  Rating 
Methodology  (HAPM) .  A  description  of  HAEM  is  presented  in  Appendix  C. 
Copies  of  completed  Hazardous  Assessment  Rating  Forms  are  found  in  Appendix 
D.  Follcw-up  investigations  have  been  recommended  for  sites  1-12 .  No 
further  IRP  action  is  recommended  for  sites  13-15. 
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II.  INSTALLATION  DESCRIPTION 


A.  Location 

The  175th  TPG  and  the  135th  TAG  are  located  at  the  Martin  State  Airport, 
approximately  10  miles  east  of  the  center  of  the  City  of  Baltimore, 
Maryland,  in  Baltimore  County  (see  Figure  2  for  site  location  and  Figure  3 
for  the  immediate  surrounding  area) .  The  Base  occupies  175  acres  in  the 
northern  portion  of  the  airport  complex.  Figure  4  displays  the  Air  National 
Guard  property  studied  for  this  Preliminary  Assessment. 

B.  Organization  and  History 


The  Maryland  ANG's  175th  TFG  was  activated  in  August  1946,  as  the  104th 
Tactical  Fighter  Squadron.  It  was  equipped  with  P-47  aircraft  and  located 
at  Harbor  Field,  Baltimore,  Maryland.  During  the  1953-55  time  period,  it 
was  equipped  with  F-86  aircraft  with  the  unit's  location  split  between 
Friendship  Airport  and  Harbor  Field  Airport,  Baltimore,  Maryland.  In  June 
1955,  it  moved  to  the  Base.  The  first  aircraft  to  be  stationed  at  the  Base 
was  the  F-86.  In  October  1962,  the  104th  was  reorganized  and  redesignated 
the  175th  TFG.  In  January  1970,  the  175th  converted  to  the  A-37  aircraft 
and  in  October  1979,  converted  to  the  A-10  aircraft  which  it  presently 
operates. 

The  135th  TAG  was  activated  in  September  1955,  as  the  135th  Air  Resupply 
Group.  it  was  equipped  with  HU-16  aircraft  and  based  at  Harbor  Field, 
Baltimore,  Maryland.  On  1  April  1960,  the  unit  was  transferred  to  a  site 
southwest  of  the  Base  at  the  Martin  State  Airport.  The  group  underwent  a 
number  of  missions  and  equipment  changes  during  the  period  to  1  April  1977. 
At  that  time,  the  group  was  reorganized  and  designated  the  135th  TAG  and 
equipped  with  C-7  aircraft.  On  1  October  1980,  the  group  converted  to  C-130 
aircraft  which  it  presently  operates  and  in  June  1981,  moved  to  its  present 
facilities  on  the  Base. 
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FIGURE  BY 

Automated  sciences  Group,  Inc. 


Denotes  Installation  Property  Leased  From  The 
State  As  Of  4/1/88 


Figure  3.  MD  ANG  Installation  and  Immediate  Surrounding  Area 
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Figure  4.  Installation  Boundary  Map 


Source-  ANG  175th  C.E  Flight,  Mortln  Alrport-ANG  Boltlmore,  MD  BASE  PLAN,  I  August  85 
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III.  ENVIRONMENTAL  SETTING 


A.  Meteorology 

Annual  precipitation  amounts  can  vary  by  several  inches  in  the  Baltimore 
area.  This  is  probably  due  to  the  moderating  effects  induced  by  the 
Chesapeake  Bay.  The  following  list  of  annual  precipitations  reveals  such 
differences: 

o  Baltimore-Washington  International  Airport,  located  approximately  8 
miles  southwest  of  downtown  Baltimore,  reports  an  annual  average  of 
41.84  inches; 

o  Baltimore  City  reports  43.39  inches; 

o  Tcwson,  located  approximately  5  miles  north  of  downtown  Baltimore, 
reports  46.71  inches;  and 

o  Chestertown,  located  approximately  25  miles  east  of  Baltimore, 
across  the  Bay  on  Delmarva  Peninsula,  reports  43.94  inches. 

Since  the  MD  ANG  Base  at  Middle  River  is  situated  so  close  to  the  bay,  it  is 
likely  that  it  receives  rainfall  amounts  similar  to  Baltimore  City  which  is 
also  on  the  bay.  A  good  working  value  would  therefore  be  43.5  inches 
annually.  The  calculation  of  net  precipitation  was  carried  out  according  to 
the  method  outlined  in  the  Federal  Register  (47  FR  31224,  16  July  1982)  and 
resulted  in  a  value  of  7.5  inches  per  year.  Rainfall  intensity  based  on 
the  1  year,  24  hour  rainfall  (47  FR31235,  16  July  1982,  Figure  8)  is  2.7 
inches. 


B.  Geology 

The  Middle  River  area  of  Baltimore  County  is  situated  on  the  unconsolidated 
to  semi  consol idated  Potomac  Group  sediments  of  lower  Cretaceous  age.  These 
sedimentary  deposits  are  composed  of  clay,  silt,  sand,  and  gravel  due  to  the 
differing  environments  that  formed  them,  and  are  divided  into  three  major 
formations:  the  Patapsco,  the  Arundel,  and  the  Patuxent  (listed  in  order  of 
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increasing  age) .  These  lower  Cretaceous  sediment  beds  overlie  Precambrian 
and/or  Paleozoic  basement  rocks  comprised  of  gneiss,  schist,  and  gabbro 
located  at  depths  of  frcm  300  to  375  feet  beneath  the  MD  ANG  Base. 

The  Patuxent  formation  is  the  lowest  lying  bed.  It  cutcrops  parallel  to 
the  Fall  Line,  generally  dipping  towards  the  southeast  at  approximately  80 
feet  per  mil*  Its  thickness  ranges  frcm  50  to  250  feet  but  with  a  gradual 
increase  in  ickness  occurring  towards  the  dip  direction.  The  top  of  the 
Patuxent  formation  ranges  frcm  200  feet  below  sea  level  at  the  northwest 
comer  of  the  MD  ANG  site  to  about  250  feet  below  sea  level  at  the  southeast 
end  of  the  site.  The  lithology  of  the  Patuxent  is  typified  by  sand  and 
gravel  interbedded  with  discontinuous  lenses  of  clay  silt.  The  sand  and 
gravel  are  mostly  composed  of  quartz.  The  bed  exhibits  an  overall  upward 
gradation  change  with  the  coarser  gravel  and  sand  in  the  basal  portion, 
while  tha  upper  portions  are  composed  of  finer  sands  and  silty  clay. 

The  Arundel  formation  overlies  the  Patuxent  and  ranges  from  25  to  200  feet 
thick,  becoming  thicker  towards  the  southeast  dip  direction.  Indirect: 
evidence  suggests  that  the  Arundel  is  approximately  100  to  150  feet  thick, 
where  it  underlies  the  Base.  The  typical  Arundel  litholcgy  is  clay  with 
interbedded  lenses  of  silty  clay  where  the  predominant  mineral  constituents 
are  illite  and  kaolinite.  Lignitic  material  is  also  cxmmon. 

The  Patapsoo  formation  is  the  uppermost  sediment  bed  underlying  the  site. 
It  too  oiips  towards  the  southeast  at  approximately  80  feet  per  mile.  The 
range  of  thickness  for  this  formation  can  be  frcm  0  to  200  feet  thick  with 
thickening  of  the  bed  generally  occurring  down  dip  towards  the  southeast. 
The  thickness  of  the  Patapsoo  underneath  the  Base  appears  to  extend  from 
near  ground  surface  to  a  depth  of  100  to  140  feet,  being  more  shallow  at  the 
northwest  end  of  the  Base.  The  lithology  of  the  Patapsoo  is  ccnposed  of 
interbedded  sand,  silts,  and  clays  with  the  major  minerals  being  quartz, 
illite,  and  kaolinite. 
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A  well,  drilled  about  1.5  miles  south  of  the  MD  ANG  Base,  indicated  that  the 
Patapsco  occurred  from  ground  surface  to  101  feet  below  the  surface,  the 
Arundel  occurred  from  101  to  220  feet,  and  the  Patuxent  occurred  from  220 
to  probably  350  feet.  All  measurements  were  taken  from  ground  surface 
(Bennett  and  Meyer,  pp.  389-90,  also  Plate  5) .  The  generalized  well  log 
for  this  well  is  shewn  in  Table  1. 

The  soils  of  the  MD  ANG  Base  are  mainly  represented  by  the  soil  type 
Mattapex-Urban  land  complex  but  with  two  small  parcels  listed  as  Woodstown 
loam  and  one  small  parcel  listed  as  man  made  land  (probably  generated  from 
dredging  in  the  surrounding  waterways) .  locations  of  the  different  soil 
types  on  Base  property  can  be  found  in  Figure  5,  Soil  Map  and  Surface  Water 
Drainage  Patterns.  The  following  soil  descriptions  were  derived  from  Soil 
Survey.  Baltimore  Countv.  Maryland  (1976) . 

o  Mattapex  -  Urban  land  complex:  Consists  of  soils  of  the  Mattapex 
series  that  have  been  cut,  filled,  graded,  or  otherwise  reworked  for 
non- farm  uses.  The  Mattapex  series  itself  consists  of  deep, 
moderately  well-drained,  level  to  gently  sloping  soils  of  the 
uplands  of  the  Coastal  Plain.  These  soils  were  apparently  formed 
from  older  deposits  of  silty  material  which  had  been  underlain  by 
coarser  sediments.  The  MD  ANG  Base  appears  to  have  been  graded  in 
most  areas.  Permeability  is  often  moderately  slew.  These  soils  are 
usually  strongly  to  very  strongly  acid  and  have  a  high  available 
moisture  capacity. 

o  Woodstown  loam:  The  Woodstcwn  series  consists  of  deep,  moderately 
well-drained,  level  to  gently  sloping  soils  on  the  uplands  of  the 
Coastal  Plain.  The  parent  materials  were  probably  unconsolidated 
sediments  carposed  mostly  of  sand  but  with  seme  silts  and  clays. 
The  loam  specified  here  tends  to  contain  more  silt  and  less  sand 
than  the  basic  series.  This  soil  tends  to  be  well  suited  to 
cultivated  crops,  pasture,  and  trees;  however,  artificial  drainage 
is  usually  needed  for  most  crops.  Permeability  is  moderate.  Soils 
are  very  strongly  acid  to  extremely  acid. 
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GENERALIZED  WELL  IDG  FOR  WELL  Bal  Ff  20 


FORMATION  THICKNESS  DEPIH  BETOW  SURFACE 

(feet)  (feet) 


Patapsco  Formation 


Clay,  red 

15 

15 

Sand,  coarse 

7 

22 

Clay,  red 

36 

58 

Sandstone 

3 

61 

Sand  ,  fine 

3 

64 

Clay,  red 

6 

70 

Sand,  coarse 

4 

74 

Clay,  red 

6 

80 

Sand,  fine 

4 

84 

Clay,  red 

10 

94 

Sand,  fine 

6 

100 

Sandstone,  very  hard 

1 

101 

Arundel  Formation 


Clay,  red 


119 


220 


Patuxent  Formation 


Sandstone  1 

Sand,  coarse  3 


221 

224 


Crystalline  bedrock  would  probably  be  encountered  at  350  feet  depth  from 
surface. 

Elevation  at  the  well  site  was  recorded  as  10  feet  above  sea  level. 


Table  1  Generalized  well  log  of  nearby  well  shewing  typical 
stratigraphy  underneath  MD  ANG  Base.  Taken  from  Bennett  and  Meyer, 
1952,  pp.  389-90,  also  Plate  5. 
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C.  Hydrology 


A  discussion  of  the  hydrology  at  the  Base  is  necessary  in  order  to  provide  a 
framework  for  the  possible  pathways  along  which  contaminants  could  travel. 
This  subject  is  divided  into  two  parts,  surface  water  and  ground  water. 
This  information  is  intended  to  be  an  aid  in  conceptualizing  a  pathways 
model  to  be  used  in  the  determination  of  possible  waste  migration. 

Another  purpose  for  considering  the  Base  hydrology  is  to  assist  in  the 
determination  of  the  possible  reception  of  any  contamination  that  could 
migrate  along  existing  pathways. 

1.  Surface  Water 

Flood  data  for  the  Base  are  illustrated  on  the  Flood  Insurance  Rate  Map 
(FIRM)  of  Baltimore  County.  This  map  was  generated  by  the  National  Flood 
Insurance  Program  and  was  obtained  from  the  Baltimore  County  zoning  office 
in  Towson,  Maryland.  It  indicates  that  the  Base  does  not  lie  in  a  flood 
plain  associated  with  a  100  year  flood. 

The  Base  is  basically  bounded  by  water  on  three  sides;  directly  on  only  one. 
Hie  drainage  on  the  Base  can  be  divided  into  three  areas.  Figure  5,  Soils 
Map  and  Surface  Water  Drainage  Patterns,  shews  the  boundaries  between  these 
areas  as  well  as  major  paths  of  drainage.  The  older  portion  of  the  Base 
facilities  feeds  into  drainage  ditches  and  underground  storm  sewers  which 
enpty  into  the  open  drainage  ditch  along  the  south  side  of  Eastern 
Boulevard.  This  ditch  travels  less  than  a  mile  to  its  discharge  point  into 
Frog  Mortar  Creek.  The  new  facilities,  including  most  of  the  Aircraft 
parking  ranp,  drain  into  ditches  and  underground  drains  which  discharge  into 
the  large  drainage  ditch  that  runs  from  just  north  of  the  new  POL  storage 
facility  east  into  Frog  Mortar  Creek.  The  drainage  in  and  around  the 
exxitairanent  for  the  new  POL  facility  also  discharges  into  this  large 
drainage  ditch.  However,  drainage  frean  the  POL  interior  containment  and 
runoff  from  the  C-130  aircraft  parking  ramp  passes  through  an  oil/water 
separator  first.  The  third  surface  drainage  pathway  covers  the  rest  of  the 


III-6 


Base.  This  involves  the  area  south  and  east  of  the  new  POL  facility  and 
extends  to  the  southernmost  boundary  of  the  newly  acquired  property  around 
the  munitions  facilities. 

The  Maryland  State  Department  of  Environmental  Protection,  Department  of 
Natural  Resources,  has  restricted  shellfish  harvesting  in  these  waterways. 
Fecal  coliform  levels  have  sometimes  been  slightly  elevated  particularly 
after  a  moderate  rainfall  drains  into  the  waterways.  The  cause  for  this  is 
most  likely  due  to  population  increases  and  changing  land  use. 

2 .  Ground  Water 

Ground-water  supplies  in  the  Baltimore  area  are  mostly  obtained  from  two 
separate  aquifers,  the  Patuxent  and  the  Patapsco  formations.  While  the 
Patuxent  is  the  major  aquifer  utilized,  especially  in  Baltimore  city  itself, 
the  Patapsco  becomes  more  commonly  used  east  and  northeast  of  the  city 
(e.g. ,  the  Middle  River  Area  where  the  MD  ANG  Base  is  located) . 

The  Patuxent  formation  crops  out  in  a  band  running  alongside  the  Fall  Line 
and  dips  southeast  towards  the  Chesapeake  Bay.  The  underlying  crystalline 
basement  rocks  tend  to  be  relatively  impermeable,  as  compared  to  the 
Patuxent,  and  serve  as  a  lower  confining  unit.  The  Arundel  clay  overlies 
the  Patuxent  and  serves  as  the  upper  confining  unit  with  permeabilities 
estimated  from  10-9  to  10-11  feet  per  second.  The  Patapsco  formation 
overlies  the  Arundel  and  is  generally  unconfined  in  much  of  the  Baltimore 
area,  including  the  MD  ANG  Base.  However,  seme  areas  of  compacted  fill  may 
affect  the  behavior  of  the  underlying  water  table.  Earthworking  activities 
usually  alter  the  structure,  porosity,  and  permeability  of  the  reworked 
soils;  this  is  particularly  true  when  soils  are  compacted.  The  construction 
activities  that  have  occurred  on  the  Base  have  produced  localized  lenses  of 
less  permeable,  tightly  packed  soil  fill  upon  which  the  buildings  rest. 
The  presence  of  these  lenses  may  alter  the  immediate  soil  permeability  and 
therefore  nay  locally  depress  the  water  table  immediately  beneath  such 
lenses  of  compacted  fill. 
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The  Patuxent  aquifer  is  recharged  directly  by  rainfall  in  its  outcrop  area. 
The  net  precipitation  that  actually  percolates  into  the  aquifer  averages 
about  one  to  three  inches  per  year.  Seme  recharge  to  or  discharge  from  the 
Patuxent  may  occur  through  the  Arundel  if  there  is  a  significant  difference 
in  the  hydraulic  heads  of  the  Patuxent  relative  to  the  Patapsco.  Seme 
Pleistocene  erosional  channels  may  have  breached  the  Arundel  clay  in 
places  (as  has  happened  in  the  harbor  area  of  Baltimore  City)  allowing  for 
transfer  of  ground  water  between  the  Patapsco  and  the  Patuxent. 

The  hydrologic  boundaries  of  the  Patuxent  generally  coincide  with  its  local 
recharge  and  discharge  areas.  The  discharge  occurs  for  the  most  part 
beneath  the  Chesapeake  Bay  with  only  a  small  component  passing  under  the  Bay 
to  the  Delmarva  Peninsula.  The  Patapsco  discharges  directly  into  the 
Chesapeake  Bay. 

These  two  aquifers  have  been  heavily  pimped  for  industrial  purposes  over  the 
last  100  years  which  has  resulted  in  brackish  water  intrusion  of  the 
Patapsco.  Most  of  the  punping  from  the  Patapsco  in  the  heavily 
industrialized  area  of  Baltimore  was  abandoned  throughout  the  period  of  the 
late  1940's  and  through  the  1950's  which  has  allowed  the  water  levels  in  the 
Patapsco  to  return  to  near  normal  prepunping  levels.  Although  the  Patuxent 
is  well  protected  from  brackish  water  intrusion  in  most  areas,  the  breaching 
of  the  Arundel  clay  in  the  harbor  near  the  Canton  and  Fairfield  districts, 
combined  with  the  heavy  industrial  punping,  has  induced  a  brackish  water 
plume  approximately  four  miles  in  diameter.  This  plume  remains  a  major 
water  quality  problem  in  the  harbor  area. 

Despite  the  consequences  of  over-punping  mentioned  in  the  previous 
paragraph,  the  ground-water  quality  in  the  Middle  River  area  remains 
relatively  uncontaminated.  Turbidity  is  probably  one  of  the  major 
complaints  reported  in  sane  Patapsco  wells.  The  majority  of  the  wells  in 
the  area  around  the  Base  tap  the  Patapsco.  These  wells  vary  greatly  in 
depth  depending  on  the  location  of  water-bearing  lenses  of  coarser 
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sediments.  There  are  probably  between  15  to  20  wells  within  a  one  mile 
radius  of  the  Base.  Most  of  these  are  domestic  wells.  Municipal  water  is 
new  supplied  to  this  area.  Although  they  represent  possible  receptors  of 
contaminated  ground  water,  many  of  these  wells  are  probably  no  longer  used 
for  drinking  water. 

Although  the  direction  of  ground-water  flew  has  not  been  directly  observed 
at  the  Base,  it  can  be  assumed  that  the  surficial  (water-table)  aquifer 
will  tend  to  flow  away  from  topographic  rises  and  toward  open  water.  Actual 
field  determination  of  site  specific  ground-water  gradients  is  not  within 
the  scope  of  this  Preliminary  Assessment.  Such  a  determination  would  take 
place  during  the  next  LRP  activity. 

D.  Background  Levels 

The  amount  of  useful  information  concerning  the  geochemical  background 
levels  in  the  local  soil  and  groundwater  was  fair  to  satisfactory .  The 
Maryland  Geological  Survey's  "Report  of  Investigations  No.  43"  includes  a 
section  an  ground-water  geochemistry  of  the  lower  Cretaceous  aquifers. 
However,  the  closest  sampled  well  that  taps  the  surficial  Patapsco  Aquifer 
is  located  approximately  6.5  miles  southwest  of  the  Base.  This  well  is 
identified  as  U.S.G.S  Well  No.  Fe  68  with  state  permit  No.  BA-73-6533  and  is 
located  near  the  Dundalk  district.  Since  this  is  the  closest  sanpling 
location  to  the  Base,  it  represents  the  best  estimate,  from  available  data, 
of  the  Patapsco  geochemistry  around  the  Base.  The  sample  data  are  listed 
below.  The  samples  were  taken  26  July  1982. 

Major  dissolved  constituents  and  nutrients: 

o  Silica  -  7.0  milligrams  per  liter  (mg/L)  as  Si02 
o  Oxygen  -  <0.2  mg/L 

o  Iron  -  75  micrograms  per  liter  (ug/L)  as  Fe 
o  Calcium  -  0.5  mg/L  as  Ca 
o  Magnesium  -  0.3  mg/L  as  Mg 
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o  Sodium  -  1.6  mg/L  as  Na 
o  Potassium  -  0.2  mg/L  as  K 
o  Alkalinity,  field  -  5.0  mg/L  as  Ca003 
o  Sulfate  -  1.0  mg/L  as  S04 
o  Chloride  -  1.7  mg/L  as  cl 
o  Fluoride  -  <0.1  mg/L  as  F 
o  Solids,  residue  at  180°C  -  18  mg/L 
o  Hardness  -  3  mg/L  as  Ca003 

o  Specific  conductance  -  20  micrcmhos  (umhos)  @  25°C 
o  pH  -  5.4  units 
o  Temperature  -  15°C 

There  were  no  data  for  dissolved  nitrates,  nitrogen  (ammonia  and  organics) , 

total  nitrogen,  or  dissolved  hydrogen  sulfide. 

Minor  and  trace  dissolved  constituents: 

o  Chromium  -  <1  ug/L  as  Cr 
o  Total  Organic  Carbon  -  0.4  ug/L  as  C 
o  Arsenic  -  <1  ug/L  as  As 
o  Barium  -  10  ug/L  as  Ba 
o  Beryllium  -  <1  ug/L  as  Be 
o  Boron  -  <10  ug/L  as  B 
o  Cadmium  -  <1  ug/L  as  Cd 
o  Cobalt  -  4  ug/L  as  Co 
o  Copper  -  9  ug/L  as  Cu 
o  Lead  -  3  ug/L  as  lb 
o  Manganese  -  7  ug/L  as  Mn 
o  Molybdenum  -  <1  ug/L  as  Mo 
o  Nickel  -  3  ug/L  as  Ni 
o  Silver  -  <1  ug/L  as  Ag 
o  Strontium  -  2  ug/L  as  Sr 
o  Zinc  -  94  ug/L  as  Zn 
o  Antimony  -  <1  ug/L  as  Sb 
o  Lithium  -  <4  ug/L  as  Li 


III-10 


There  were  no  data  on  dissolved  organic  compounds  in  any  nearby  Patapsoo 
wells.  The  closest  wells  with  such  data  are  over  10  miles  west  of  the  Base 
in  the  industrial  area  of  Baltimore.  These  wells  generally  contain  <1  uq/L 
of  all  the  organic  compounds  of  concern.  When  one  of  these  wells  does  show 
a  noticeable  concentration  of  sceme  compound,  it  appears  to  be  isolated 
and  does  not  occur  in  other  wells  in  the  industrial  area.  These  isolated 
concentrations  indicate  that  there  are  no  organic  compounds  of  concern  that 
contribute  to  the  normal  background  concentrations  found  near  the  Base. 

Another  source  of  background  data  comes  from  a  control  sample  of  soil  taken 
on  the  Base  property.  This  control  sample  was  taken  on  or  before 
13  December  1986  along  with  four  other  soil  samples.  The  control  sample  was 
taken  at  a  depth  of  approximately  1-2  feet  from  the  surface  in  a  grassy  area 
between  buildings  1040  and  1050.  The  purpose  for  taking  these  samples  was 
to  investigate  the  suspicion  of  jet  fuel  contamination  at  the  old  POL 
storage  and  operating  facility.  These  samples  were  sent  to  the  USAF 
Occupational  and  Environmental  Health  Laboratory  (OEHL)  at  Brooks  Air  Force 
Base,  Texas,  where  a  bioassay  was  performed  on  them  from  7-9  January  1987. 
This  bioassay  consisted  of  aquatic  toxicity  tests  which  utilize  minnows  as 
target  organisms.  The  tests  were  run  for  72  hours  with  the  surviving  minnow 
population  being  recorded  at  24  hour  intervals.  In  addition  to  the  aquatic 
toxicity  tests,  OEHL  tested  the  samples  for  the  EP  Toxicity  test,  the 
Comositivity  test,  and  the  Ignitability  test.  The  control  sample  was 
found  to  be  non-toxic  to  aquatic  organisms,  and  it  passed  the  other  tests 
mentioned  above.  The  control  sample  should  exhibit  the  background  level  of 
soil  and  ground-water  constituents.  The  following  is  a  partial  list  of  the 
control  sample  results. 

o  Arsenic  -  <0.01  mg/L 
o  Barium  -  <1.0  mg/L 
o  Cadmium  -  <0.01  mg/L 
o  Chromium  -  <0.05  mg/L 
o  lead  -  0.19  mg/L 


o 


Mercury  -  <0.001  xng/L 
o  Selenium  -  <0.01  mg/L 
o  Silver  -  <0.01  mg/L 
o  pH  -  6.0 

There  cure  two  wells  on  Base.  One  is  located  behind  the  K.O.  Building 
(Building  5045) ,  the  other  is  near  the  munitions  facility  (Building 

5100) . 

These  wells  have  been  sampled  and  analyzed  several  times.  The  results  have 
indicated  levels  of  chlorobenzene  that  were  present  at  or  slightly  above  the 

detection  limit  of  0.2  ug/L.  These  wells  are  no  longer  utilized  for 

drinking  water  but  are  used  for  process  water  for  other  activities  at  these 
locations  despite  the  fact  that  the  levels  of  chlorobenzene  have  always  been 
belcw  the  acceptable  limits  for  drinking  water.  The  discontinuation  of  its 
use  as  drinking  water  was  a  precautionary  step  taken  by  the  Base 

Bioenvironmental  Engineering  Technician. 

Field  soil  resistivity  measurements  were  taken  in  the  area  of  the  new  POL 
facility  on  3  August  1982.  This  survey  was  performed  to  provide  soil 
resistance  values  to  be  used  for  designing  corrosion  control,  grounding,  or 
cathodic  protection  systems  for  the  planned  new  POL  facility.  The  test 
results  seemed  to  be  fairly  consistent  with  a  range  of  between  7,000  and 
13 , 000  ohms  per  centimeter  (Ohm/cm) .  Most  of  the  test  results  trended 
towards  the  high  end  of  this  range. 

Soil  profiles  at  depth  were  determined  for  the  initial  Base  construction 
activities  which  occurred  in  1956-57.  The  areas  covered  by  this  survey 
included  the  older  section  of  the  Base,  apron,  and  the  extension  of  the 
main  runway.  The  soils  were  classified  using  the  Unified  Soil 
Classification  System  (USCS) .  The  soil  profile  data  may  be  found  on  the 
Base  records  of  the  Master  Soil  Plan  and  Profile  sheets  20  and  21  out  of  29, 
dated  12  March  1956. 
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IV.  SITE  EVALUATION 


A.  Activity  Review 

A  review  of  Base  records  and  interviews  with  past  and  present  Base  employees 
resulted  in  the  identification  of  specific  operations  within  each  activity 
in  which  the  majority  of  industrial  chemicals  are  handled  and  wastes  are 
generated.  Table  2  summarizes  the  major  operations  associated  with  each 
activity,  provides  estimates  of  the  quantities  of  waste  currently  being 
generated  by  these  operations,  and  describes  the  past  and  present  disposed 
methods  for  these  wastes.  If  an  operation  is  not  listed  in  Table  2,  then 
that  operation  has  been  determined  on  a  best-estimate  basis  to  produce 
negligible  quantities  of  wastes  ultimately  requiring  disposal. 

B.  Disposal/Spill  Site  Identification,  Evaluation,  and  Hazard  Assessment 

Interviews  with  20  installation  personnel  who  had  an  average  of  25  years 
tenure  at  the  Base  and  subsequent  site  inspections  resulted  in  the 
identification  of  15  potentially  contaminated  waste  disposal/spill  sites. 
It  was  determined  that  sites  1-12  are  potentially  contaminated  with 
materials  resulting  from  ANG  operations.  No  evidence  of  contamination  from 
ANG  operations  was  found  for  sites  13-15.  If  contaminants  are  found  to  be 
present  at  a  site,  there  would  be  a  potential  for  migration.  Sites  1-12 
were  scored  using  HARM  (Appendix  C)  and  recommended  for  further  evaluation. 
Figure  6  illustrates  the  locations  of  the  potential  sites.  Site  15  is 
located  off  of  Base  property  at  the  east  end  of  the  outfall  channel.  Copies 
of  the  ccrrpleted  Hazardous  Assessment  Rating  Forms  are  found  in  Appendix  D. 
Also  included  in  Appendix  D  is  a  summary  and  explanation  of  the  factor 
rating  criteria  used  to  score  the  sites.  Table  3  summarizes  the  Hazard 
Assessment  Score  (HAS)  for  each  of  the  scored  sites.  Sites  13-15  were  not 
given  HARM  scores. 

As  mentioned,  there  is  a  potential  for  contaminant  migration  at  each  of  the 
HARM  scored  sites.  The  migration  pathway  of  primary  concern  is  the  ground- 
water  route,  and  the  most  likely  potential  human  receptors  are  owners  of 
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Table  2.  Hazardous  Waste  Disposal  Summary:  Maryland  Air  National  Guard,  Martin  State  Airport,  Baltimore,  Maryland 

CURRENT  METHODS  OF 

SHOP  NAME  LOCATION  WASTE  MATERIAL  WASTE  QUANTITY*  TREATMENT,  STORAGE,  AND/OR  DISPOSAL 

(Bldg  No.)  Gal./Yr  1957  1980  1988 
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NEUTR  -  Neutralized  and  Drained  to  Storm  Sewer 
FTA  -  Fire  Training  Activities 

□RMO  -  Disposed  of  by  Defense  Reutilization  and  Marketing  Office 
OONIR  -  Disposed  of  by  Contractor 
This  quantity  may  or  may  not  reflect  past  practices. 
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residential  wells  near  the  Base.  The  nearest  of  these  wells  is 
approximately  0.5  -  miles  north  by  northwest  of  the  Base.  There  are  other 
wells  about  the  same  distance  east  from  the  eastern  Base  boundary.  The 
geologic  map  for  the  Middle  River  Quadrangle,  Maryland  (1977) ,  indicates 
that,  in  general,  the  coastal  deposits  in  the  area  of  the  MD  ANG  dip  gently 
toward  the  southeast.  The  surficial  or  water-table  aquifer  can  be  assumed 
to  flew  from  areas  of  topographic  rise  toward  open  water. 

Site  No.  1:  Old  Underground  POL  Storage  Area  fHAS-7Cn 

This  site  was  evaluated  by  Hazardous  Materials  Technical  Center  (HMTC)  in 
their  Ehase  I  Records  Search,  dated  February  1986,  of  the  Base.  They  did 
not  rate  this  site  under  the  HARM  rating  methodology. 

Interviews  with  Base  fuel  specialists  personnel  revealed  that  JP-4  fuel 
storage  at  the  MD  ANG  was  provided  by  four  25,000-gallon  underground  storage 
tanks  (UST)  which  were  located  to  the  west  of  buildings  1080,  1040,  and 
1050.  These  steel  tanks  were  installed  in  1958  and  had  no  internal 
protective  coating  and/or  cathodic  protection  to  retard  corrosion  despite 
the  fact  that  these  tanks  were  in  contact  with  the  water  table. 

In  1982,  a  leak  was  discovered  in  one  of  the  four  25,000-gallon  tanks. 
Routine  leak  checks  of  the  fuel  tanks  indicated  water  content  elevated  from 
normal  levels  in  one  of  the  tanks.  Suspecting  a  leak,  Base  personnel 
drained  the  tank  and  discovered  a  leak  after  an  internal  examination  of  the 
tank.  Fuel  storage  personnel  immediately  repaired  the  hole  and  continued 
operations.  According  to  the  fuels  managers,  early  detection  and  quick 
repair  actions  resulted  in  no  fuel  loss  as  indicated  by  fuel  inventory 
records.  These  USTs  were  removed  in  December  1986. 

At  the  time  of  the  removal  of  these  four  tanks,  noticeable  odors  were 
present  in  the  excavation.  Soil  samples  were  collected  for  analyses  by  the 
USAF  Occupational  and  Environmental  Health  Laboratory  (OEHL) .  These  test 
results  may  be  found  in  Appendix  E.  These  results  indicated  that  a 
significant  toxic  ccmponent  was  present  in  all  the  samples. 
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These  soils  were  also  analyzed  using  the  EP  Toxicity  test,  the  Corrositivity 
test,  and  the  Ignitability  test.  All  results  were  negative  with  one 
exception:  one  sample  shewed  a  lead  content  of  0.23  mg/1  (milligrams  per 
liter).  The  allowable  lead  contamination  level  is  0.2  mg/1.  According  to 
Sax's  "Dangerous  Properties  of  Industrial  Materials"  JP-4  is  composed  of 
65%  gasoline  and  35%  light  petroleum  distillate. 

One  of  the  interviewees  indicated  that  a  fuel  spill  of  up  to  600  gallons  of 
JP-4  fuel  occurred  during  the  1970s.  A  fuel  tank  overfilled  during  transfer 
operations.  Normal  fuel  spill-control  operations  during  this  time  frame 
dictated  that  fuel  spills  be  diluted.  Runoff  from  this  spill-control  action 
flowed  into  the  storm  drainage  ditch  which  runs  along  Eastern  Boulevard. 

Due  to  the  potential  threats  to  local  surface  and  ground  water  by  possible 
contaminant  releases  at  the  old  POL  fuel  storage  area,  a  HAS  was  applied. 
A  relatively  shallow  water  table  was  the  contributing  factor  to  the  ground- 
water  susceptibility.  A  private  water  well  located  approximately  0.5  miles 
north  by  northwest  of  the  site  is  a  potential  receptor  for  ground-water 
contamination.  local  surface  water  and  recreational  coastal  inlets  could 
also  potentially  be  affected  if  contamination  is  present  at  this  site.  A 
storm  drainage  ditch  runs  along  Eastern  Boulevard  and  drains  into  Frog 
Mortar  Creek. 


Site  No.  2:  Leaking  Underground  Storage  Tank  (HAS-76) 


Since  early  1985,  the  ANG  Bases  have  been  required  to  maintain  an  inventory 
of  existing  underground  storage  tanks  and  to  maintain  a  record  of  all 
containers  which  exceed  10  gallons.  The  MD  ANG  Base  submitted  their 
underground  storage  tank  survey  to  the  National  Guard  Bureau  in  July  1985. 
This  survey  indicated  that  there  were  32  USTs  on  the  Base  property.  One  of 
these  USTs  is  a  2,000-gal  tank  located  near  Building  1080.  Subsequently, 
four  of  these  USTs  (Site  No.  1)  were  removed  in  December  1986. 

leak  rate  tests  were  conducted  on  15  and  30  October  1987  on  this  underground 
storage  tank  containing  NO.  2  heating  oil.  These  tests  were  conducted  under 
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approximately  2  to  3  pounds  of  hydraulic  pressure.  Results  of  these  tests 
indicated  that  this  tank  was  leaking  at  a  rate  of  from  0.42  to  0.44 
gallons  per  hour.  Precise  determinations  of  the  total  amount  of 
contaminants  released  were  not  possible  because  the  interviewees  were  not 
certain  when  this  tank  began  leaking.  Based  on  the  leak  test  results, 
approximately  3,000  to  3,800  gallons  of  fuel  oil  per  year  may  have  been 
leaking  from  this  tank  for  an  undetermined  period  of  time. 

This  tank  was  installed  in  1966  and  was  removed  from  service  in  November 
1987.  The  tank  is  constructed  of  steel  with  no  internal  protective  coating 
and/or  cathodic  protection  to  retard  corrosion.  Depth  to  the  water  table 
is  approximately  5  feet  below  the  top  of  the  tank. 

Due  to  the  potential  threats  to  the  ground-water  pathways  by  these  potential 
contaminants,  a  HAS  was  applied  to  this  site. 

Site  No.  3:  Hazardous  Waste  Collection  Area.  (HAS-59) 

This  site  was  a  drum  storage  area  located  on  the  west  side  of  Building  1060. 
This  earthen  area  was  the  major  collection  point  for  liquid  waste  materials 
for  many  years.  Various  types  of  drummed  waste  liquids  such  as  fuel  and 
lubricating  oils,  paint  thinners,  and  cleaning  solvents  were  stored  here. 
These  drums  were  stored  directly  on  the  ground  and  the  number  is  unknown. 

Aocording  to  interviewees,  oil  staining  is  present  which  indicates  that 
there  were  numerous  small  waste  spills  when  the  drums  were  filled.  Also, 
the  possibility  exists  that  these  drums  developed  leaks  because  they  were  in 
contact  with  the  ground  for  long  periods  of  time.  A  HAS  was  applied  to  this 
site  for  these  reasons. 


Since  early  1985,  the  ANG  Bases  have  been  required  to  maintain  an  inventory 
of  existing  underground  storage  tanks  and  to  maintain  a  record  of  all 
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containers  which  exceed  10  gallons.  The  MD  ANG  Base  submitted  their  under¬ 
ground  storage  tank  survey  to  the  National  Guard  Bureau  in  July  1985. 
This  survey  indicated  that  there  were  32  USTs  on  the  Base  property.  One  of 
these  USTs  is  a  1,500-gal  tank  located  near  Building  1120.  Subsequently, 
four  of  these  USTs  (Site  No.  1)  were  removed  in  December  1986. 

Leak  rate  tests  were  conducted  on  15  and  30  October  1987  on  this  underground 
storage  tank  containing  No.  2  heating  oil.  These  tests  were  conducted  under 
approximately  2  to  3  pounds  of  hydraulic  pressure.  Results  of  these  tests 
indicated  that  this  tank  was  leaking  at  a  rate  of  from  0.12  to  0.50  gallons 
per  hour.  Precise  determinations  of  the  total  amount  of  contaminants 
released  were  not  possible  because  the  interviewees  were  not  certain  when 
this  tank  began  leaking.  Based  on  the  leak  test  results,  approximately 
1,000  to  4,400  gallons  of  fuel  oil  per  year  may  have  been  leaking  from  this 
tank  for  an  undetermined  period  of  time. 

This  tank  was  installed  in  1967  and  was  removed  from  service  in  November 
1987.  The  tank  is  constructed  of  steel  with  no  internal  protective  coating 
and/or  cathodic  protection  to  retard  corrosion.  Depth  to  the  water  table 
is  approximately  3  feet  below  the  top  of  the  tank. 

IXie  to  the  potential  threats  to  the  ground-water  pathways  by  these  potential 
contaminants,  a  HAS  was  applied  to  this  site. 

Site  No.  5:  Leaking  Underground  Storage  Tank  (HAS -7 6^ 

Since  early  1985,  the  ANG  Bases  have  been  required  to  maintain  an  inventory 
of  existing  underground  storage  tanks  and  to  maintain  a  record  of  all 
containers  which  exceed  10  gallons.  The  MD  ANG  Base  submitted  their 
underground  storage  tank  survey  to  the  National  Guard  Bureau  in  July  1985. 
This  survey  indicated  that  there  were  32  USTs  on  the  Base  property.  One  of 
these  USTs  is  a  8,000-gal  tank  located  near  Building  1100.  Subsequently, 
four  of  these  USTs  (Site  No.  1)  were  removed  in  December  1986. 
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Leak  rate  tests  were  conducted  on  15  and  30  October  1987  on  this  underground 
storage  tank  containing  No.  2  heating  oil.  These  tests  were  conducted  under 
approximately  2  to  3  pounds  of  hydraulic  pressure.  Results  of  these  tests 
indicated  that  this  tank  was  leaking  at  a  rate  of  from  0.24  to  0.26  gallons 
per  hour.  Precise  determinations  of  the  total  amount  of  contaminants 
released  were  not  possible  because  the  interviewees  were  not  certain  when 
this  tank  began  leaking.  Based  on  the  leak  test  results,  approximately 
2,100  to  2,300  gallons  of  fuel  oil  per  year  may  have  been  leaking  from  this 
tank  for  an  undetermined  period  of  time. 

This  tank  was  installed  in  1958.  The  tank  is  constructed  of  steel  with  no 
interned  protective  coating  and/or  cathodic  protection  to  retard  corrosion. 
Depth  to  the  water  table  is  approximately  5  feet  belcw  the  top  of  the  tank. 

Due  to  the  potential  threats  to  the  ground-water  pathways  by  these  potential 
contaminants,  a  HAS  was  applied  to  this  site. 

Site  No.  6;  Old  Aircraft  Wash  Rack  CHAS-58) 

This  site  is  located  on  the  aircraft  parking  apron  northwest  of  Building 
2040  where  for  many  years,  aircraft  maintenance  personnel  washed  aircraft. 
A  variety  of  materials  were  used  as  cleaning  agents.  Primarily,  industrial 
grade  detergents  and  varsol  were  used;  however,  115/145  octane  aviation  gas 
was  also  occasionally  used.  Runoff  from  these  washing  operations  flawed 
into  a  storm  drain  to  the  north  of  the  parking  apron.  This  drain  empties 
into  the  storm  drain  which  runs  along  Eastern  Boulevard. 

Contamination  of  the  soil  between  the  apron  and  the  storm  drain  is  a 
possibility.  A  HAS  was  applied  to  this  site  because  of  the  potential 
contamination  which  may  still  be  present. 

Site  No.  7:  Removed  Underground  Mocras  Tank  (HAS-70) 

The  MD  ANG  uses  an  89  octane  leaded  gasoline  called  Mogas  for  many  of  their 
motor  vehicles.  In  February  1987,  excavation  activities  were  initiated  in 
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an  area  south  of  Building  1140  and  east  of  the  area  of  the  old  MDGAS  tank 
which  had  been  removed  in  late  1986.  Based  upon  odors  emanating  from  the 
excavation  area,  the  MD  ANG  collected  ground-water  samples  for  analyses. 
Analytical  results  of  the  samples  taken  near  the  Mogas  UST  indicated  the 
presence  of  volatile  halocarbons  and  aromatics  (Appendix  E) .  The  Maryland 
Department  of  Natural  Resources  was  informed  of  the  sample  results. 

The  area  around  Building  1140  drains  north  towards  the  open  ditch  that 
flows  along  Eastern  Avenue  and  eventually  enters  Frog  Mortar  Creek. 
Preliminary  sampling  done  in  February  1987,  indicates  that  further  sampling 
is  necessary  to  determine  present  levels  of  volatile  halocarbons  and 
aromatics.  This  site  was  assigned  a  HAS  utilizing  the  HARM  methodology. 

Site  No.  8:  Motor  Vehicle  Wash  Area  2110  (HAS-50^ 

Since  the  construction  of  Building  2110  in  1979  through  1980,  the  Maryland 
ANG  has  been  using  an  area  outside  building  2110  for  motor  vehicle  washing. 
The  wash  area  is  located  on  the  northwest  side  of  the  building  on  a  concrete 
pad.  Wash  water  waste  flows  into  a  sand  trap  with  an  approximate  30-gallon 
capacity  and  then  into  an  oil/water  separator. 

Motor  vehicles  are  cleaned  at  this  wash  area  without  the  use  of  chemicals. 
Steam  cleaning  with  the  help  of  Ivory  soap  is  reported  to  be  the  primary 
method  for  cleaning.  During  washing,  seme  grease,  engine  oil,  and  road  film 
are  removed  from  the  vehicles  and  washed  into  the  trap-oil/water  separator 
system. 

The  outlet  pipe  from  the  trap  flews  into  the  oil/water  separator.  The  oil 
fraction  flews  into  a  holding  tank  while  the  oil-free  water  fraction  flows 
into  the  sewer  or  Publicly  Owned  Treating  Works  (P0TW) .  Any  overflow  from 
the  trap  enters  an  open  drainage  ditch  that  flews  along  Eastern  Avenue  and 
eventually  enters  Frog  Mortar  Creek. 

There  were  visible  oily  spots  in  the  grassy  area  adjacent  to  the  wash  area 
which  suggests  that  this  wash  area  may  not  be  cleaned  regularly.  According 
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to  those  interviewed  at  the  MD  ANG,  the  trap  may  have  had  its  flow 
obstructed  at  one  time.  Runoff  from  the  grassy  area  may  also  have  flowed 
into  the  previously  mentioned  ditch  along  Eastern  Avenue.  A  HAS  was  applied 
to  this  site  because  of  the  possibility  for  local  ground  and  surface  water 
contamination. 

Site  No.  9:  Newer  Fire  Training  Area  (FTA^  (HAS-63) 

This  site  was  evaluated  by  HMTC  in  their  Fhase  I  Records  Search,  dated 
February  1986,  of  the  Base.  No  HAEM  rating  was  applied  to  this  site. 

Hie  MD  ANG  has  conducted  their  fire-fighting  exercises  at  a  site  located 
near  the  western-most  comer  of  existing  Building  2070.  This  site  was  used 
within  the  1975  to  1979  time  period  and  was  not  used  after  October  of  1979. 
Fire  Training  activities  have  occurred  off  base  since  1979.  The  FEA  or 
"fire  pit"  near  Building  2070  was  approximately  50  to  75  feet  in  diameter 
and  semi-circular  in  shape.  The  pit  was  an  unlined,  open  earthen/graveled 
area,  slic^itly  bermed,  with  a  general  depth  of  6  to  10  inches  to  contain  the 
flamnable  materials  during  training. 

County  and  local  volunteer  fire  departments  often  joined  the  MD  ANG  for  fire 
training.  Training  was  done  generally  on  a  quarterly  basis.  A  factor  in 
determining  when  training  was  conducted  was  the  rate  at  which  waste  liquids 
accumulated  at  the  FEA.  These  wastes  were  generally  stored  in  55-gallon 
drums  at  the  FEA  until  a  training  session  began. 

IXiring  the  years  this  FEA  was  in  use,  an  average  of  three  55-gallon  drums  of 
JP-4  was  released  for  each  fire  training  event.  Interviewees  reported  that 
spent  solvents,  waste  oils,  "slop  wastes",  and  other  flaitmables  were  also 
burned  in  the  fire  pit. 

On  a  basis  of  one  fire  training  day  every  three  months,  using  three  drums  of 
flammable  liquids  per  exercise,  three  times  a  day,  it  is  estimated  that 
approximately  1,980  gallons  per  year  of  waste  were  released.  Assuming  that 
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up  to  70%*  of  the  flaxnmables  released  at  the  FIA  were  destroyed, 
approximately  590  gallons  per  year  remained  to  either  evaporate  or  seep  into 
the  ground.  A  potential  total  of  approximately  2,970  gallons  of  waste  may 
have  been  released  into  the  ground  during  the  five  year  period  this  FEA  was 
in  use. 

Due  to  the  potential  threats  to  the  local  surface  and  ground-water  pathways 
by  these  potential  contaminants,  a  HAS  was  applied  to  this  site. 

Site  No.  10:  Old  Fire  Training  Area  (FIA)  (HAS-69) 

This  site  was  evaluated  by  HMTC  in  their  Phase  I  Records  Search,  dated 
February  1986,  of  the  Base.  They  did  not  rate  this  site  vising  the  HARM 
methodology. 

The  MD  ANG  moved  to  the  Martin  State  Airport  location  in  1957.  A  fire 
fighting  training  area  was  established  approximately  100  feet  south  of 
where  Building  3010  now  exists.  This  FIA  was  used  on  a  quarterly  basis 
during  the  1957  to  1974  time  period. 

The  fire  pit  was  approximately  50  to  75  feet  in  diameter  and  semi-circular 
in  shape.  The  pit  was  an  unlined,  open  earthen/graveled  area,  slightly 
bermed,  with  a  general  depth  of  6  to  10  inches  to  contain  the  flanroable 
materials  during  training. 

A  factor  in  determining  when  training  was  conducted  was  the  rate  at  which 
waste  liquids  accumulated  at  the  FEA.  These  wastes  were  generally  stored  in 
55  gallon  drums  at  the  FIA  until  a  training  session  began.  Fire  training 
was  dene  on  an  average  of  four  times  a  year. 

During  the  years  when  this  FIA  was  in  use,  an  average  of  three  55-gallon 
drums  of  JP-4  were  released  for  each  fire  training  event.  Interviewees 
reported  that  spent  solvents,  waste  oils,  "slop  wastes"  and  other  flarmables 
were  also  burned  in  the  fire  pit. 

*  The  70%  value  is  an  often  used  average  when  specific  climatic  data  is  not 
available. 
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On  a  basis  of  one  fire  training  exercise  every  three  months,  using  three 
drums  of  flanmable  liquids  per  exercise,  3  times  per  day,  it  is  estimated 
that  approximately  1980  gallons  per  year  of  waste  may  have  been  released  at 
this  FTA„  Assuming  that  15)  to  70%  of  the  flarnmables  released  at  the  FTA 
were  destroyed,*  approximately  590  gallons  per  year  may  have  remained  to 
either  evaporate  or  seep  into  the  ground.  A  potential  total  of  approximately 
10,100  gallons  of  flammable  liquids  may  have  been  released  during  the  17 
years  this  FEA  was  in  use. 

Due  to  the  potential  threats  to  the  local  surface  and  ground  water  by 
OOTitaminants  released  at  this  FTA,  a  HAS  was  applied  to  this  site. 

Site  No.  11:  Aboveground  POL  Storage  Area  (HAS-72) 

The  new  JP-4  Fuel  Storage  Area  (POL)  is  located  in  the  southern  portion  of 
the  MD  ANG  Base.  The  area  includes  two  210,000-gallon,  aboveground  JP-4 
(jet  fuel)  storage  tanks.  Each  tank  area  is  enclosed  within  a  structured 
containment  area.  The  two  containment  areas  share  a  common  wall  and  are 
oonposed  of  concrete  slabs  and  walls  with  expansion  joints.  The  floor  slabs 
rest  cxi  approximately  four  inches  of  crushed  stone.  Each  area  has  a  surtp  or 
catch  basin  for  collection  of  water.  The  catch  basins  for  both  areas  are 
approximately  1.5  ft  deep.  Both  are  valved  to  flow  into  exterior  catch 
basins  which  eventually  discharge  into  an  oil/water  separator.  The 
oil/water  separator  is  approximately  100  feet  east  of  the  outfall  channel 
(ditch) . 

During  the  early  morning  hours  of  31  July  1987,  an  unauthorized  fuel 
transfer  operation  caused  a  fuel  spill  at  the  JP-4  Fuel  Storage  Area.  The 
fuel  transfer  occurred  as  a  result  of  an  undetermined  cause.  JP-4  fuel  was 
transferred  from  Tank  No.  2  to  the  adjacent  Tank  No.  1,  which  overflowed 
into  its  own  containment  area.  The  total  amount  of  fuel  spilled  was 
estimated  at  36,970  gallons.  It  was  estimated  that  the  POL  area  was 
unattended  for  about  14  hours  during  which  time  the  spill  occurred. 


*  See  "*w  on  bottom  of  page  IV-13 
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Clean  America,  Inc.  was  brought  in  to  aid  in  the  recovery  efforts.  Vacuum 
trucks  were  used  in  an  effort  to  recover  the  spilled  fuel.  Approximately 
28,420  gallons  of  material  was  recovered.  This  volume  included 

approximately  5,830  gallons  of  foam/water  which  was  introduced  into  the  dike 
to  reduce  vapor  loss  and  to  maintain  the  fuel  vapor  below  the  lower 
explosive  limit.  An  additional  1,000  gallons  of  water  were  used  to  wash 
down  the  dike.  Of  the  5830  gallons  of  foam/water  used,  approximately  30% 
fell  short  of  the  dike  according  to  collaboration  of  visual  observers.  This 
left  4,080  gallons  of  foam/water  plus  the  1,000  gallons  of  water  to  be 
recovered  by  Clean  America.  A  balance  of  13,630  gallons  of  JP-4  jet  fuel 
was  unaccounted  for.  Seme  of  the  13,630  gallons  may  have  been  lost  to 
evaporation.  Using  a  computer  model  developed  by  Dr.  Robert  Coutant  of 
Batelle  Laboratory,  Columbus,  Ohio,  which  considers  climatic  conditions,  it 
was  estimated  that  approximately  2,600  gallons  evaporated  over  a  16-hour 
period.  Therefore,  depending  upon  the  validity  of  the  assumptions  and  the 
inventory  data,  losses  could  have  amounted  to  approximately  11,000  gallons 
although  the  exact  quantity  lost  is  not  known. 

Three  4-ft-deep  borings  were  excavated  within  a  10-ft  border  along  three 
sides  of  the  area  to  determine  if  fuel  had  escaped  from  within  the  area. 
Initial  monitoring  by  ANG  indicated  the  presence  of  an  explosive  vapor 
mixture  in  two  of  the  borings  and  an  odor  of  JP-4  fuel  in  the  last  boring. 

Approximately  three  weeks  after  the  spill,  a  small  sheen  was  observed  on  the 
drainage  ditch  bank  200  feet  downstream  from  the  storm  drain  cutfall  which 
is  300  feet  northeast  of  the  POL  area.  During  daily  visual  checks,  the 
sheen  was  observed  growing  in  size  up  to  several  feet  in  length  and  width. 
The  sheen  normally  dissipated  with  rainfall  and/or  high  tides.  After  any 
rain  fall,  the  sheen  reappeared  within  a  day  or  two,  always  in  the  same 
spot.  Samples  were  taken  with  the  results  for  oils  and  grease  ranging 
between  <0.3  to  0.8  -  mg/1.  An  insufficient  amount  of  oils  and  grease 
existed  in  these  samples  to  match  them  with  the  JP-4  used  at  this  Base.  It 
should  be  noted  that  the  above  samples  were  collected  using  a  oenposite 
sampler  ever  a  24-hour  period. 
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Because  of  these  factors  plus  the  potential  threats  to  the  local  surface  and 
ground  water  by  contaminants  released  at  this  site,  a  HAS  was  applied. 

Site  No.  12;  Gun  Butt  fHAS-36^ 

The  Gun  Butt  is  a  structure  which  was  constructed  by  the  previous  tenants  of 
the  Base  as  a  safety  backstop  when  test  firing  weapons.  It  consists  of  a 
curved  concrete  wall  with  a  large  pile  of  sand  inside.  The  Gun  Butt  is 
partially  covered  by  a  wooden  roof  that  has  deteriorated  over  the  years  and 
has  allowed  rainfall  to  easily  enter.  Close  inspection  of  this  site  was  not 
possible  due  to  inclement  weather. 

It  is  known  that  50-caliber  and  20-mm  weapons  were  test  fired  into  this  Gun 
Butt  by  the  previous  tenant.  This  area  has  not  been  used  in  many  years,  but 
at  least  one  interviewee  remembered  that  the  MD  ANG  used  the  Gun  Butt  a  few 
times  to  test  fire  50-caliber  weapons.  It  was  also  mentioned  that  the  sand 
pile  was  replaced  with  fresh  sand/soil  an  undetermined  number  of  years  ago. 

Without  soil  samples  to  analyze,  it  is  difficult  to  determine  how  much  lead 
is  in  the  sand  pile;  therefore,  the  level  of  contamination,  if  any,  present 
in  the  nearby  soil/ground  water  can  only  be  assumed  to  be  small  for  the 
purpose  of  HARM  scoring.  A  HAS  rating  was  assigned  to  this  site. 

Site  No.  13:  Vehicle  Maintenance  (No  Patincr) 

Vehicle  maintenance  activities  in  Building  2110  involve  the  storage  and 
distribution  of  MDGAS  and  diesel  fuel.  Storage  capacity  consists  of  one 
5,000-gallon  diesel  storage  tank,  one  5,000-gallon  leaded  MDGAS  tank,  and 
one  5,000-gallon  unleaded  MDGAS  tank.  The  motor  pool  also  uses  and  disposes 
of  hazardous  wastes  as  indicated  in  Table  2 .  There  was  no  evidence 
indicating  that  any  significant  spill  or  disposal  problems  have  ever  been 
associated  with  these  shops.  Therefore,  no  HARM  rating  is  necessary. 

Site  No.  14:  Nonportable  Wells  (No  Rating^ 

Trace  quantities  of  chlorobenzene  were  detected  in  analytical  results  of 
groundwater  sampled  by  ANGB  personnel  from  two  on-base  wells.  The  two  wells 
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are  located  on  Air  National  Guard  leased  land  and  are  posted  "non-potable" 
and  thus  are  not  to  be  used  as  drinking  water.  The  wells  do  service  two 
ANGB  buildings,  but  not  as  drinking  water. 

Approximately  half  of  the  analysis  results  for  the  water  samples  collected 
by  ANGB  personnel  indicated  concentrations  of  chlorobenzene  at  or  above  the 
detection  limit  of  0.2  ug/1.  Chlorobenzene  concentrations  for  the  remaining 
samples  were  belcw  the  detection  limit.  The  State  of  Maryland  health 
personnel  have  also  conducted  their  own  water  sample  analyses  for  these 
wells  and  have  detected  no  contamination.  The  wells  are  therefore  not 
considered  a  health  hazard. 

No  direct  source  for  the  possible  contamination  has  been  determined.  No 
information  has  been  found  that  would  indicate  the  Base  used  any  hazardous 
materials  in  the  past  that  could  have  produced  detectable  chlorobenzene 
levels.  Based  an  this  information,  the  site  did  not  receive  a  HAEM  rating. 

Site  No.  15:  National  Pollutant  Discharge  Elimination  System  (NPDES)  Areas 
(No  Ratinch 

The  State  of  Maryland's  Aviation  Administration  has  a  NPDES  permit  for  waste 
stream  discharges  at  the  Martin  State  Airport.  The  Maryland  Aviation 
Administration  indicated  that  there  are  no  problem  areas  at  Maryland  ANGB. 
Therefore,  no  HAEM  rating  of  such  areas  is  necessary. 

C.  Critical  Habitats  /Endangered  or  Threatened  Species 

Communications  with  the  Maryland  Department  of  Natural  Resources  indicate 
that  there  are  no  endangered  or  threatened  species  of  flora  or  fauna  in  the 
vicinity  of  the  Base.  There  are  no  areas  designated  as  critical  habitats  or 
wilderness  areas  in  the  vicinity  of  the  Base.  Inland  coastal  waterways 
border  the  Base  on  three  sides.  There  are  no  major  wetlands  within  a  one 
mile  radius  of  the  Base.  However,  there  is  an  area  on  the  one  mile  fringe 
which  could  be  a  minor  tided  wetlands  area.  This  area  has  not  officially 
been  designated  as  a  wetland  area  by  ary  state  or  federal  agencies.  This 
area  is  considered  a  habitat  protection  for  several  species  of  sensitive 
forest  interior  birds  and  is  protected  by  the  Baltimore  County  Chesapeake 
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Bay  Critical  Area  Local  Protection  Program.  The  major  impact  to  their 
habitat  is  considered  to  be  noise  disruptions  due  to  all-terrain  vehicles. 
This  would  not  qualify  the  Base  as  a  threatening  factor.  Also,  since  only 
the  edge  of  this  area  is  within  a  mile  of  the  Base  boundary  and  since  the 
Base  is  "downstream"  from  this  site,  no  wetlands  are  considered  to  be  within 
a  one  mile  radius  of  the  Base. 
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V.  CONCLUSIONS 


o  Information  obtained  through  interviews  with  20  Base  personnel,  review 
of  Base  records,  and  field  observations  has  resulted  in  the 
identification  of  twelve  potentially  contaminated  disposal/spill  sites 
on  the  Base.  There  is  a  potential  for  contaminant  migration  at  all  c : 
the  sites. 

o  All  of  the  sites  have  been  scored  using  the  Air  Force  HAEM  assessment 
methodology. 

o  As  of  the  date  of  this  report,  28  USTs  exist  on  the  MD  ANGB  property- 
Present  data  indicate  that  there  have  been  releases  from  three  of  these 
USTs  (Sites  2,  4,  5) .  No  releases  frran  the  remainder  of  the  USTs  have 
been  reported. 

o  No  direct  or  indirect  evidence  of  ground-water  contamination  was 
discovered  at  the  Base;  however,  the  overall  ground-water  and  geologic 
environment  makes  underlying  aquifers  susceptible  to  contamination  firm 
surface  sources.  Geologic  characteristics  at  the  Base  contributing  to 
this  susceptibility  include  the  presence  of  moderately  permeable  soil 
and  a  shallow  ground-water  table.  Presently,  there  are  two  water  wells 
on  Base.  They  are  not  used  as  sources  of  potable  water  due  to  the 
slight  chlorobenzene  contamination  levels  found  in  these  wells. 

o  The  two  deep  wells  are  installed  within  two  different  aquifers.  One 
well  is  screened  and  draws  its  water  from  the  Patuxent  aquifer  which  is 
a  confined  aquifer  in  the  area  of  the  Base  so  it  is  not  considered  to  be 
threatened  by  potential  contamination  of  the  shallow  ground-water 
aquifer  at  the  Base.  The  other  Base  well  is  screened  in  the  upper 
aquifer,  the  Patapsco,  but  is  screened  at  a  depth  of  from  124  to  133 
feet.  The  nature  of  the  upper  aquifer  (the  Patapsco)  is  that  is  has  a 
structure  of  interbedded,  discontinuous ,  alternating  lenses  of  material 
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having  differing  permeabilities.  Table  1,  p.  III-5,  illustrates  the 
alternating  lenses  of  clay  and  sand.  The  structure  tends  to  isolate 
"pockets”  of  ground  water  which  may  or  may  not  be  hydrologically 
connected  which  helps  to  explain  why  there  may  be  two  wells  only  a  few 
yards  apart  which  tap  different  producing  lenses  or  zones  within  the 
aquifer.  The  Base  well  that  is  screened  in  the  Patapsco  (upper)  aquifer 
is  screened  in  a  lens  of  permeable  material  that  is  almost  certainly  not 
connected  hydrologically  with  the  water  table  zone  (the  water  table  is 
generally  within  5  to  10  feet  of  the  surface. 

o  The  most  likely  receptors  of  potential  ground-water  contamination  other 
than  the  two  on-Base  wells  are  local  residences  whose  wells  are  screened 
closer  to  the  surface  of  the  water  table  or  are  far  enough  downgradient* 
(assumed)  from  the  Base  so  as  to  allcw  downward  migration  of  possible 
contaminants.  The  nearest  of  these  wells  is  approximately  0. 5-miles 
northwest  of  the  Base.  There  are  other  such  wells  slightly  more  than 
0.5-miles  east  of  the  Base. 

o  It  is  possible  that  the  oily  sheen  seeping  into  the  drainage  or  outfall 
channel  near  Site  No.  11  is  coming  from  the  JP-4  fuel  spill  (31  July 
1987) .  No  evidence  of  offbase  environmental  stress  was  observed  in  the 
immediate  vicinity  of  the  boundary  of  the  Base. 

*Note:  All  ground-water  flew  gradients  referenced  to  this  report  are 

assumed  from  regional  flew,  topographic  and  geologic  information.  Actual 
site  specific  gradients  beneath  the  Base  are  not  yet  knewn. 
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VI.  REOCfMENDATICWS 


Further  IRP  investigations  are  recommended  for  sites  1-12  at  the  Base, 
further  IRP  action  is  recommended  for  sites  13-15. 


No 
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GLOSSARY  OF  TERMS 


AQUIFER  -  A  geologic  formation,  or  group  of  formations,  that  contains 
sufficient  saturated  permeable  material  to  conduct  ground  water  and  to  yield 
economically  significant  quantities  of  ground  water  to  wells  and  springs. 

OONEAMINANr  -  As  defined  by  Section  101(f)  (33)  of  SARA  shall  include,  but 
not  be  limited  to,  any  element,  substance,  compound,  or  mixture,  including 
disease-causing  agents,  which  after  release  into  the  environment  and  upon 
exposure,  ingestion,  inhalation,  or  assimilation  into  any  organism,  either 
directly  from  the  environment  or  indirectly  by  ingestion  through  food 
chains,  will  or  may  reasonably  be  anticipated  to  cause  death,  disease, 
behavioral  abnormalities,  cancer,  genetic  mutation,  physiological 
malfunctions  (including  malfunctions  in  reproduction) ,  or  physical 
deformation  in  such  organisms  or  their  offspring;  except  that  the  term 
"contaminant"  shall  not  include  petroleum,  including  crude  oil  or  any 
fraction  thereof  which  is  not  otherwise  specifically  listed  or  designated  as 
a  hazardous  substance  under  the  following, 

(a)  any  substance  designated  pursuant  to  Section  311(b)  (2)  (A)  of  the 
Federal  Water  Pollution  Control  Act, 

(b)  any  element,  corpound,  mixture,  solution,  or  substance  designated 
pursuant  to  Section  102  of  this  Act, 

(c)  any  hazardous  waste  having  the  characteristics  identified  under  or 
listed  pursuant  to  Section  3001  of  the  Solid  Waste  Disposal  Act 
(but  not  including  any  waste  the  regulation  of  which  under  the 
Solid  Waste  Disposal  Act  has  been  suspended  by  Act  of  Congress) , 

(d)  any  toxic  pollutant  listed  under  Section  307(a)  of  the  Federal 
Water  Pollution  Control  Act, 

(e)  any  hazardous  air  pollutant  listed  under  Section  112  of  the  Clean 
Air  Act,  and 
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(f)  any  iiminently  hazardous  chemical  substance  or  mixture  with 
respect  to  which  the  aandnistrator  has  taken  action  pursuant  to 
Section  7  of  the  Toxic  Substance  Control  Act; 

and  shall  not  include  natural  gas,  liquified  natural  gas,  or  synthetic  gas 
of  pipeline  quality  (or  mixtures  of  natural  gas  and  such  synthetic  gas) . 

CRITICAL  HABITAT  -  The  native  environment  of  an  animal  or  plant  which,  due 
to  either  the  uniqueness  of  the  organism  or  the  sensitivity  of  the 
environment,  is  susceptible  to  adverse  reactions  in  response  to 
erwironmerrtal  changes  such  as  may  be  induced  by  chemical  contaminants. 

DISCHARGE  -  The  release  of  any  waste  stream,  or  any  constituent  thereof,  to 
the  environment  which  is  not  recovered. 

DCWNGRADUHT  -  A  direction  that  is  topographically  or  hydraulically  down 
slope;  the  direction  in  which  ground  water  flews. 

FALL  LINE  -  An  imaginary  line  or  narrow  zone  connecting  the  waterfalls  on 
several  adjacent  near-parallel  rivers,  marking  the  points  where  these  rivers 
make  a  sudden  descent  from  an  upland  to  a  lowland,  specifically  the  Fall 
Line  marking  the  boundary  between  the  ancient,  resistant  crystalline  rocks 
of  the  Piedmont  Plateau  and  the  younger,  softer  sediments  of  the  Atlantic 
Coastal  plain  in  the  eastern  U.S. 

FOLIATED  -  A  small  scale  structural  term  for  a  rock  which  exhibits  a  planar 
orientation  of  its  platy  minerals  usually  due  to  metamorphism. 

FORMATION  -  The  fundamental  formal  unit  of  classification  according  to 
lithology  and  stratification. 

GABBRO  -  A  dark  colored  igneous  rock  formed  at  great  depth. 
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GNEISS  -  A  rock  formed  by  regional  metamorphism  often  having  alternating 
bands  of  granular  and  platy  minerals. 

HARM  -  Hazard  Assessment  Rating  Methodology  -  A  system  adopted  and  used  by 
the  United  States  Air  Force  to  develop  and  maintain  a  priority  listing  of 
potentially  contaminated  sites  on  installations  and  facilities  for  remedial 
action  based  on  potential  hazard  to  public  health,  welfare,  and 
environmental  impacts.  (Reference:  DEQPFM  81-5,  11  December  1981) . 

HAS  -  Hazard  Assessment  Score  -  The  score  developed  by  utilizing  the 
Hazardous  Assessment  Rating  Methodology  (HARM) . 

HAZARDOUS  MATERIAL  -  Any  substance  or  mixture  of  substances  having 
properties  capable  of  producing  adverse  effects  on  the  health  and  safety  of 
the  human  being.  Specific  regulatory  definitions  also  found  in  OSHA  and  DOT 
rules. 

HAZARDOUS  WASTE  -  A  solid  or  liquid  waste  that,  because  of  its  quantity, 
concentration ,  physical,  chemical,  or  infectious  characteristics  may 

a.  cause,  or  significantly  contribute  to,  an  increase  in  mortality  or 
an  increase  in  serious  irreversible  or  incapacitating  reversible 
illness  or 

b.  pose  a  substantial  threat  or  potential  hazard  to  human  health  or 
the  environment  when  improperly  treated,  stored,  transported, 
disposed  of,  or  otherwise  managed. 

IGNEOUS  -  Rock  material  of  molten  origin. 

ILLHE  -  A  general  name  for  a  group  of  three-layer,  micalike  clay  minerals 
intermediate  in  composition  and  structure  between  mica  and  the  kaolin 
minerals.  It  contains  less  potassium  and  more  water  than  true  micas,  and 
more  potassium  than  kaolinite  and  montmoril  Ionite . 
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KAOLINITE  -  A  camon  clay  mineral  of  the  kaolin  group:  A^S^Og (OH)  4 .  It 
consists  of  sheets  of  silicon  joined  by  an  oxygen  to  sheets  of  aluminum,  it 
is  a  high-alumina  clay  mineral  that  does  not  appreciably  expand  under 
varying  water  content  and  does  not  exchange  iron  or  magnesium. 

LIGNITIC  MATERIAL  -  Sedimentary  deposits  containing  some  portion  of 
lignite,  a  brownish-black  lower  quality  coal. 

LITHODDGY  -  The  study  of  the  characteristics  that  separate  one  geologic 
deposit  from  another  such  as:  minerals/material  present,  structure  of 
deposits,  orientation  of  deposits,  gradation  of  deposits. 

LOWER  CRETACEOUS  -  Of  or  relating  to  the  period  of  geologic  time  that 
occurred  after  the  Jurassic  Period,  generally  thought  to  be  about  130 
mil lien  years  ago. 

MIGRATION  (Contaminant)  -  The  movement  of  contaminants  through  pathways 
(e.g. ,  ground  water,  surface  water,  soil,  and  air). 

PALEOZOIC  -  Pertaining  to  an  era  of  geologic  time  generally  assumed  to  be 
from  570  to  225  million  years  ago.  This  period  of  time  ranges  from  the  end 
of  the  Precambrian  era  to  the  begining  of  the  Mesozoic  era. 

EEFMEABILnY  -  The  capacity  of  a  porous  rock,  sediment,  or  soil  for 
transmitting  a  fluid  without  impairment  of  the  structure  of  the  medium;  it 
is  a  measure  of  the  relative  ease  of  fluid  flew  under  unequal  pressure. 

PRECAMBRIAN  -  Pertaining  to  all  geologic  time  before  the  begining  of  the 
Paleozoic  era,  generally  assumed  to  be  roughly  equivalent  to  90%  of  geologic 
time. 

SCHIST  -  A  strongly  foliated  metamorphic  rock. 

STRATIFICATICN  -  Structure  produced  by  deposition  of  sediments  in  layers  or 
beds. 
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STRATUM  -  A  section  of  a  formation  that  consists  throughout  of 
approximately  the  same  kind  of  rock  material.  Also  a  layer  (of  sediment) 
that  was  spread  out  horizontally  with  older  layers  belcw  and  younger  layers 
above. 


SURFACE  WATER  -  All  water  exposed  at  the  ground  surface,  including  streams, 
rivers,  ponds,  lakes,  and  drainage  ditches. 

UFGRADIENT  -  A  direction  that  is  topographical ly  or  hydraulically  up  slope. 

WATER  TABLE  -  The  upper  limit  of  the  portion  of  the  ground  that  is  wholly 
saturated  with  water. 

WETLANDS  -  Those  areas  that  are  inundated  or  saturated  by  surface  or  ground 
water  at  a  frequency  and  duration  sufficient  to  support,  and  that  under 
normal  circumstances  do  support,  a  prevalence  of  vegetation  typically 
adapted  for  life  in  saturated  soil  conditions.  Wetlands  generally  include 
swamps,  marshes,  bogs,  and  similar  areas. 

WILDERNESS  AREA  -  Areas  designated  under  Federal  or  State  laws  as 
wilderness  areas  to  be  managed  for  their  aesthetic  or  natural  value. 
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APPENDIX  A 


RESUMES  OF  SEARCH  TEAM  MEMBERS 


AUTOMATED  SCIENCES  GROUP,  INC. 


RICHARD  J.  BURINETT  -  FRQJECT  MANAGER  OA  FNGTNFFIR 


PROFESSIONAL  CAPABILITIES 

Over  twenty  years'  experience  in  prograrn/pro j ect  management,  including 
research  and  development,  test  planning,  training  and  management,  quality 
assurance/quality  control,  integrated  logistic  support,  major  system 
acquisition,  and  development  and  implementation  of  programs.  Experience 
with  site  surveys  and  records  searches  for  Installation  Restoration 
Program  (IRP)  for  Air  National  Guard  bases. 

EDUCATION 

B.S.,  Education,  University  of  North  Dakota,  1957 

B.S. ,  Aerospace  Safety  Engineering,  university  of  So.  California,  1969 
R&D  Management  Courses,  U.S.  Army 

PROFESSIONAL  EXPERIENCE 

1986-Present  Automated  Sciences  Group,  Inc. 

Project  Manager/QA  Engineer.  Technical  and  program  management  for 
Quality  Assurance  program  development  and  implementation  and 
diversified  waste  management  activities  in  support  of  the  National 
Hazardous  waste  Remedial  Action  Program,  the  Oak  Ridge  National 
Laboratory,  and  the  USAF  Installation  Restoration  Program. 

1983-1986  Presearch  Inc.  and  Burroughs  Corporation 

Project  Manager/Senior  QA  Engineer.  Supervised  six  engineers  in 
development  and  execution  of  quality  assurance  program  for  Gas 
Centrifuge  Enrichment  Plant  (GCEP)  machine  design  and  development, 
subassembly  manufacturing,  and  machine  assembly,  performance,  and 
testing.  Planned,  executed,  and  followed  up  activities  for  DOE 
quality  assurance  audits  to  determine  adequacy  of  and  adherence  to 
established  procedures.  Responsible  for  development,  update,  and 
revision  of  DOE  Quality  Documentation  in  accordance  with  NQA-1  and 
ML-SID-9858A.  Planned  noncxanformanoe  tracking  system  for  the  gas 
centrifuge  machines. 

1979-1983  Goodyear  Atomic  Corporation,  Piketon,  Ohio 

QA  Supervisor/Engineer  in  Recycle  and  Assembly  Division  of  union 
Carbide  Nuclear  Division,  Oak  Ridge.  Developed  operational  methods/ 
procedures  for  start-up  and  operation  of  the  Recycle  and  Assembly 
Facility  of  Gas  Centrifuge  Enrichment  Plant  (GCEP) .  Developed  and 
implemented  programs  for  quality  control,  subassembly  and  machine 
testing,  assembly  operations,  and  nonconformance  analysis.  Conducted 
audits  for  Union  carbide.  Assigned  to  Operating  Contractors  Project 
Office;  represented  DOE  by  interfacing  with  architect  engineering 
firms,  construction  contractors,  and  operating  contractors  concerning 
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quality  assurance  matters  (design  reviews,  non-conformance  programs, 
quality  assurance  audits,  and  other  procurement,  construction, 
installation,  and  acceptance  activities) .  Developed  the  organization, 
job  descriptions,  staffing  levels,  and  program  for  the  GCEP  QA/QC 
Division. 


1974-1979  Michel in  Tire  Co. ,  Inc. 

Manufacturing  Manager.  Directed  preparation  of  raw  materials  and 
production  of  semi-finished  rubber  products  for  radial  tires  in 
automated  facility  with  computerized  electro-mechanical  operations  of 
heavy  manufacturing  equipment. 

Training  Manager.  Developed  and  implemented  training  programs  for 
startup  and  operation  of  $250  million  automated  rubber  processing 
plant.  Responsible  for  professional  development  of  personnel. 
Responsible  for  disposal  of  toxic  wastes  in  accordance  with  EPA 
standards. 

1973-1974  Vectra  Corporation  (Standard  Oil  of  California) 

Managed  spinning,  extrusion,  and  draw  twisting  departments. 
Responsible  for  equipment  maintenance,  production,  and  quality 
control 

Prior  U.S.  Army  (20  years) 

Managed  research  and  development  and  participated  in  procurement  and 
deployment  of  specialized  equipment/systems  for  U.S.  Army  and 
government  agencies.  Performed  testing  and  evaluation  of  Amy 
aircraft  and  aircraft  systems. 

Command  assignments  in  infantry  and  fixed/rotary  wing  organizations. 
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AOTCMATED  SCIENCES  GROUP,  INC. 

T.  WARD  DHW3RIH  -  ENGINEER 
PROFESSIONAL  CAPABILITIES 

Contained  background  in  Geology  and  Civil  Engineering  with  emphasis  on  the 
geotechi-j-cal  and  erivironmental  difficulties  encountered  in  soil,  rock,  ground 
water,  and  similar  hydrologic  situations.  Experience  in  preparation  of 
proposals  and  technical  reports  and  laboratory  and  field  testing  of  soils  and 
concrete.  Help  conduct  site  surveys  and  records  searches  for  Installation 
Restoration  Program  (IRP)  for  various  National  Guard  bases.  Efforts  include 
risk  assessment,  site  priorit  izar.iun ,  ard  remedial  action  reccmendations. 

EDUCATION 

B.A. ,  Geology,  University  of  Tennessee,  1984 

B.S.,  Civil  Engineering,  University  of  Tennessee,  1987 

PROFESSIONAL  EXPERIENCE 

1987  -  Present  Automated  Sciences  Group,  Inc. 

Engineer.  Involved  in  Martin  Marietta's  site  characterization 

investigations  for  the  lew-level  waste  disposal  demonstration  project. 
Duties  encompass  part  of  the  groundwater  characterization  for  the  project 
and  include  monitoring  groundwater  levels  on  three  sites,  recording  well 
details  as  they  are  finished,  and  transfer  of  collected  data. 

Also  involved  in  development  of  groundwater  computer  modeling  program. 
Assisted  in  survey  of  certain  buildings  at  QRGDP  to  obtain  information 
used  in  placing  those  buildings  in  safe  storage.  Engaged  in  studies 
involving  underground  waste  storage  tanks. 

1986  -  1987  Law  Engineering 

Engineering  Aide,  Laboratory  and  Field  Technician.  Assisted  senior 
engineering  staff  in  preparation  of  technical  reports  and  proposals. 
Checked  field  reports,  prepared  engineering  drawings,  and  provided  input 
on  geologic  considerations  included  in  reports  and  proposals.  Conducted 
laboratory  and  field  tests  on  soil  (in  situ  density,  proctor  test, 
freeze/thaw  and  wet/dry  cycles  on  soil -cement  samples,  water  content,  and 
collecting  bag  samples 1  and  concrete  (compression  testing  of  cylinders, 
making  concrete  cylinders,  making  grout  cubes,  slunp  testing,  air  content, 
density/unit  weight) .  Assisted  drilling  crew  in  auger  drilling  operations 
and  laying  out  borehole  locations. 

m^mberspcp 

American  Society  of  Civil  Engineers 


U.  S. 

CTFARANTE 

None 
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DAVID  R.  STYERS.  P.E.  -  HEALTH  PHYSICIST 
PROFESSIONAL  CAPABILITIES 

Twelve  years'  experience  in  program  management,  including  test  planning, 
system  design,  training  and  management,  research  and  development,  and 
quality  assurance/quality  control.  Expertise  in  radiation  health  physics, 
including  field  surveys,  safety  reviews,  hazard  assessments,  compliance 
reviews,  and  gamma  spectroscopy  (radiological  chemical  analyses) .  Conduct 
site  surveys  and  records  searches  for  Installation  Restoration  Program  (IRP) 
for  various  Air  National  Guard  bases.  Efforts  include  risk  assessment,  site 
prioritization,  and  remedial  action  recommendations. 

EDUCATION 

M.S.,  Health  Physics,  Georgia  Institute  of  Technology,  Atlanta,  1985 
Certified  Professional  Engineer  in  Civil  Engineering 

B.S.,  Education  (Major,  Chemistry,  Minor,  Physics),  Slippery  Rock  College, 
Slippery  Rock,  PA,  1964 

PROFESSIONAL  EXPERIENCE 

1987-Present  Automated  Sciences  Group,  Inc. 

Health  Physicist.  Manage  Tumulus  Chemical  and  Nuclear  Waste  Disposal 
Task  for  ASG,  including  monitoring  activities  at  Demonstration  Site, 
SWSA-6.  Prepare  task  implementation  plans,  maintain  master  schedule, 
and  interface  with  clients  at  Oak  Ridge  National  laboratory.  Active 
participation  as  a  team  member  in  Hazardous  Waste  Environmental  Audits, 
Waste  Minimization,  and  USAF  Installation  Restoration  Program  Projects. 

1985-1987  Oak  Ridge  Associated  Universities 

Health  Physics  Team  Leader.  Directed  on-site  radiation  survey  teams 
throughout  the  United  States;  provided  radiation  safety  assistance. 
Conducted  ocnplex  radiological  assays  of  samples;  analyzed  and 
interpreted  data;  prepared  comprehensive  reports  of  results.  Reviewed 
safety  procedures  and  engineering  plans  for  decontamination  of  nuclear 
facilities,  including  environmental  inpact  documents.  Conducted  hazard 
assessments  of  radionuclides.  Inspected  operations  and  facilities  for 
compliance  with  regulations. 

1978-1985  Pennsylvania  Department  of  Environmental  Resources 

Chemist.  Performed  qualitative  and  quantitative  radioassay  analyses  by 
ganma  spectroscopy  techniques.  Prepared  and  disposed  of  radioactive 
standards  and  samples  in  compliance  with  NRC  regulations.  Established 
quality  control  charts  for  radiation  analyzers.  Participated  in 
quality  assurance  program  of  EPA's  Environmental  Surveillance 
Monitoring  laboratory;  achieved  98%  accuracy. 

1974-1978  Pennsylvania  Department  of  Transportation 

Chemist.  Supervised  air  monitoring  section  of  Chemical  Laboratory. 
Evaluated  and  selected  test  site  locations  for  air  monitoring  projects; 
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trained  staff  in  proper  use  of  equipment.  Scheduled  laboratory  and 
field  testing.  Designed  mobile  air  monitoring  vans.  Prepared 
reports  on  air  monitoring  testing  and  research. 

1968-1974  Pennsylvania  Department  of  Transportation 

Chemist.  Supervised  and  performed  qualitative  and  quantitative 
chemical  monitoring  activities. 

1965-1968  Fairview  Township  Schools 

Teacher.  College  preparatory  Chemistry  and  Fhysics. 

MEMBERSHIPS 

American  Nuclear  Society 

Health  Ehysics  Society 
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AUTOMATED  SCIENCES  GROUP,  INC. 

M.C.  rMICKI  WIEST.  JR,  -  ENVXRONMENTAL  SCIENTIST 
PROFESSIONAL  CAPABILITIES 

Nine  years  experience  in  environmental  science  including  hazardous  waste 
management,  compliance  with  Resource  Conservation  and  Recovery  Act  (RCRA) 
and  Ccmprehens ive  Environmental  Response,  Compensation,  and  Liability  Act 
(Superfund)  (CERCLA) ,  compliance  with  National  Pollutant  Discharge 
Elimination  System  (NPDES)  and  Surface  Mining  Control  and  Reclamation  Act 
(SMCRA) .  Pollution  control/resource  recovery  experience  in  the 

petrochemicals  industry. 

EDUCATION 

B.S.,  Environmental  Management,  University  of  Houston,  TX,  1979 
Dale  Carnegie  Course,  Houston,  1979 

EPA  Personnel  Protection  and  Safety  Course,  Nashville,  1985 

Exxon  Ihree-Year  Training  Program  in  Chemistry  of  Hydrocarbons  and 

Petrochemicals,  Baytown,  TX,  1976 

PROFESSIONAL  EXPERIENCE 

1987-Present  Automated  Sciences  Group,  Inc. 

Environmental  Scientist.  Task  Leader  for  As  lew  As  Reasonably 
Achievable  (AIARA)  studies  on  occupational  exposure  to  lew-level 
radioactive  solid  waste.  This  work  involves  studies  at  the  Oak  Ridge 
National  Laboratory  and  the  Oak  Ridge  Gaseous  Diffusion  Plant  to 
reduce  annual  radiation  exposure  rates. 

Performed  environmental  assessment  and  building  characterizations  of 
contaminated  areas  inside  Oak  Ridge  Gaseous  Diffusion  Plant  under 
contract  DOE. 

1986-1987  U.S.  Department  of  Interior,  Office  of  Surface  Mining  and 
Reclamation,  Norris,  Tennessee 

Reclamation  Specialist.  Inspected  mine  operations,  including  coal 
washing  and  blending  plants.  Enforced  mining  laws  and  regulations  to 
ensure  that  environmental  standards  were  met.  Conducted  soil 
surveys,  plant  survival  studies,  and  water  testing.  Ensured 
minimization  of  erosion  and  acid  drainage  and  proper  disposal  of 
toxic  mine  waste.  Investigated  ccrplaints  related  to  mining. 

1985-1986  Tennessee  Department  of  Health  &  Environment,  Division  of 
Superfund,  Knoxville 

Environmental  Specialist.  Investigated  known  and  suspected  hazardous 
waste  sites.  Developed  sampling  plans  for  abandoned  waste  sites  and 
conducted  water  and  soil  sampling  using  EPA-approved  procedures. 
Responsible  for  compliance  with  Superfund  (CERCLA)  regulations. 
Investigated  ccrplaints  concerning  hazardous  waste. 
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APPENDIX  B 

OUTSIDE  AGENCY  CONTACT  LIST 


contact  list  for  local.  state,  and  national  agencies 


Baltimore  County  Zoning  Office 
Baltimore  County  Courthouse 
Tcwsan,  MD 
(301)  494-3391 

Flood  Insurance  Rate  Map  (produced  by  the  National  Flood  Insurance 
Program) 

Zoning  Maps 

Baltimore  County  Health  Department 
Office  of  Water  and  Sewer  Services 
Baltimore  County  Courthouse 
Towson,  MD 

Health  Department  (301)  494-3740  Water/Sewer  (301)  494-2762 
Ground  Water  Section  (301)  494-3768 
Water  Well  Data 

State  Department  of  Transportation 
Office  of  Highway  Planning  (Map  Dept/Div) 

(301)  321-3518 
Road  Maps 

Soil  Conservation  Service 
Van  Buren  Lane 
Oockeysville,  MD 
(301)  666-1188 

Soil  Survey  of  Baltimore  County 

National  Archives 

Washington,  DC 

Main  Office  (202)  523-3340 

Cartographic  &  Architectural  Branch  (703)  756-6705 
Historical  Information 

Maryland  State  EPA  Office 
Annapolis,  MD 
(301)  266-9180 

Well  Information 

Maryland  Geological  Survey 
Baltimore,  MD 

Publications  (301)  554-5505 

Geological/Hydrogeological  Information 

National  Climatic  Data  Center 
Federal  Building 
Asheville,  NC 
(704)  259-0682 

d  imate/Meteor logical  Information 
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APPENDIX  C 

USAF  HAZARD  ASSESSMENT 
RATING  METHODOLOGY 


USAF  HAZARD  ASSESSMENT  RATING  METHODOLOGY 


The  Department  of  Defense  (DOD)  has  established  a  comprehensive  program  to 
identify,  evaluate,  and  control  problems  associated  with  past  disposal 
practices  at  DOD  facilities.  One  of  the  actions  required  under  this  program 
is  as  follows: 

To  develop  and  maintain  a  priority  listing  of  contaminated 
installations  and  facilities  for  remedial  action  based  on 
potential  hazard  to  public  health,  welfare,  and 
environmental  impacts  (Reference:  DBQPEM  81-5,  11  December 
1981) . 

Accordingly,  the  United  States  Air  Force  (USAF) ,  using  information  gathered 
during  the  Records  Search  phase  of  its  Installation  Restoration  Program 
(IRP)  has  sought  to  establish  a  system  of  priorities  for  taking  actions  at 
identified  sites. 

PURPOSE 

The  purpose  of  the  site  rating  model  is  to  provide  a  relative  ranking  of 
sites  suspected  of  contamination  from  hazardous  substances.  This  model  will 
assist  the  Air  National  Guard  in  setting  priorities  for  follow-on  site 
investigations . 

This  rating  system  is  used  only  after  it  has  been  determined  that  (1) 
potential  for  contamination  exists  (i.e. ,  hazardous  wastes  are  present  in 
sufficient  quantity) ,  and  (2)  potential  for  migration  exists.  A  site  can  be 
deleted  from  consideration  for  rating  on  either  basis. 

DESCRIPTION  OF  MDDEL 

Like  other  hazardous  waste  site  ranking  models,  the  U.S.  Air  Force  site 
rating  model  uses  a  scoring  system  to  rank  sites  for  priority  attention. 
However,  in  developing  this  model,  the  designers  incorporated  seme  special 
features  to  meet  specific  DOD  program  needs. 
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The  model  uses  data  readily  obtained  during  the  Records  Search  portion 
(Ehase  I)  of  the  IRP.  Scoring  judgment  and  computations  are  easily  made. 
In  assessing  the  hazards  at  a  given  site,  the  model  develops  a  score  based 
on  the  most  likely  routes  of  contamination  and  the  worst  hazards  at  the 
site.  Sites  are  given  lew  scores  only  if  there  are  clearly  no  hazards. 
This  approach  meshes  well  with  the  policy  for  evaluating  and  setting 
restrictions  on  excess  DOD  properties. 

Site  scores  are  developed  using  the  appropriate  ranking  factors  according  to 
the  method  presented  in  the  flew  chart  (Figure  1) .  The  site  rating  form  and 
the  rating  factor  guideline  are  provided  at  the  end  of  this  appendix. 

As  with  the  previous  model,  this  model  considers  four  aspects  of  the  hazard 
posed  by  specific  sites:  possible  receptors  of  the  contamination ,  the  waste 
and  its  characteristics,  the  potential  pathways  for  contamination  migration, 
and  any  efforts  that  were  made  to  contain  the  wastes  resulting  from  a  spill. 

The  receptors  category  rating  is  based  on  four  rating  factors:  the 
potential  for  human  exposure  to  the  site,  the  potential  for  human  ingestion 
of  contaminants  should  underlying  aquifers  be  polluted,  the  current  and 
anticipated  uses  of  the  surrounding  area,  and  the  potential  for  adverse 
effects  upon  important  biological  resources  and  fragile  natural  settings. 
The  potential  for  human  exposure  is  evaluated  on  the  basis  of  the  total 
population  within  1000  feet  of  the  site  and  the  distance  between  the  site 
and  the  Base  boundary.  The  potential  for  human  ingestion  of  contaminants  is 
based  on  the  distance  between  the  site  and  the  nearest  well,  the  ground- 
water  use  of  the  uppermost  aquifer,  and  population  served  by  the  ground 
water  supply  within  three  miles  of  the  site.  The  uses  of  the  surrounding 
area  are  determined  by  the  zoning  within  a  one  mile  radius.  Determination 
of  whether  or  not  critical  environments  exist  within  a  one  mile  radius  of 
the  site  predicts  the  potential  for  adverse  effects  from  the  site  upon 
important  biological  resources  and  fragile  natural  settings.  Each  rating 
factor  is  numerically  evaluated  (0-3)  and  increased  by  a  itiii  tiplier .  The 
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maximum  possible  score  is  also  ocnputed.  The  factor  score  and  maximum 
possible  scores  are  totaled,  and  the  receptors  subscore  ocnputed  as  follows: 
receptor  subscore  =  (100  x  factor  score  subtotal /maximum  score  subtotal) . 

The  waste  characteristics  category  is  scored  in  three  steps.  First,  a  point 
rating  is  assigned  based  on  an  assessment  of  the  waste  quantity  and  the 
hazard  (worst  case)  associated  with  the  site.  The  level  of  confidence  in 
the  information  is  also  factored  into  the  assessment.  Next,  the  score  is 
multiplied  by  a  waste  persistence  factor  which  acts  to  reduce  the  score  if 
the  waste  is  not  very  persistent.  Finally,  the  score  is  further  modified  by 
the  physical  state  of  the  waste.  Liquid  wastes  receive  the  maximum  score, 
while  scores  for  sludges  and  solids  are  reduced. 

The  pathways  category  rating  is  based  on  evidence  of  contaminant  migration 
or  an  evaluation  of  the  highest  potential  (worst  case)  for  contaminant 
migration  along  one  of  three  pathways:  surface-water  migration,  flooding, 
and  ground-water  migration.  If  evidence  of  contaminant  migration  exists, 
the  category  is  given  a  subscore  of  80  to  100  points.  For  indirect 
evidence,  80  points  are  assigned;  and  for  direct  evidence,  100  points  are 
assigned.  If  no  evidence  is  found,  the  highest  score  among  the  three 
possible  routes  is  used.  The  three  pathways  are  evaluated  and  the  highest 
score  among  all  four  of  the  potential  scores  is  used. 

The  scores  for  each  of  the  three  categories  are  added  together  and 
normalized  to  a  maximum  possible  score  of  100.  Then  the  waste  management 
practice  category  is  scored.  Scores  for  sites  with  no  contaminant  are  not 
reduced.  Scores  for  sites  with  limited  containment  can  be  reduced  by  5 
percent.  If  a  site  is  contained  and  well  managed,  its  score  can  be  reduced 
by  90  percent.  The  final  site  score  is  calculated  by  applying  the  waste 
management  practices  category  factory  to  the  sum  of  the  scores  for  the  other 
three  categories. 
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If  data  are  not  available  or  known  to  be  complete,  the  factor  ratings  under  items  I-A  through  I, 
III-B-1,  or  III-B-3,  then  leave  blank  for  calculation  of  factor  score  and  maximum  possible  score. 


APPENDIX  D 

SITE  HAZARDOUS  ASSESSMENT  RATING 
FORMS  AND  FACTOR  READING 


HAZARDOUS  ASSESSMENT  RATING  FORM 


Page  1  of  2 

Name  of  Site  HO  ANG  BASE  Site  No.1 _ 

Location  Oid  POL  Storage  Area _ 

Date  cf  Operation  or  Occurrence  _ 

Owner/Operator  HD  ANG _ 

Comments/Description  _ 

Site  Rated  By  Automated  Sciences  Group.  Inc. _ 


I. 

RECEPTORS 

Rati 

inq  Factor 

Factor 

Rat i ng 

(0-3) 

Multipl  i  er 

Factor 

Score 

Maximum 

Possible 

Score 

A. 

Population  within  1.000  ft  of  site 

0 

4 

0 

12 

B. 

Distance 

3 

10 

30 

30 

5 

Land  use/zoninq  within  1  mile  radius 

3 

3 

9 

9 

i 

Distance  to  installation  boundary 

3 

6 

18 

18 

E. 

Critical  environments  within  1  mile  radius  of  site 

0 

10 

0 

30 

F. 

Water  quality  of  nearest  surface  water  body 

2 

6 

12 

18 

G. 

Groundwater  use  of  uppermost  aauifer 

2 

9 

18 

27 

H. 

Population  served  by  surface  water  supply  within  3  miles  downstream  of  site 

0 

6 

0 

18 

I. 

Population  served  by  groundwater  supply  within  3  miles  of  site 

2 

6 

12 

18 

Subtotals 

99 

180 

Receptors  subscore  (100  x  factor  score  subtotal/maximum  score 

subtotal ) 

55 

II.  WASTE  CHARACTERISTICS 

A.  Select  the  factor  score  based  on  the  estimated  quantity,  the  degree  of  hazard,  and  the  confidence  level  of  the 


information. 

1.  Waste  quantity  (S  =  small,  H  =  medium,  L  =  large;  s 

2.  Confidence  level  (C  =  confirmed,  S  =  suspected)  C 

3.  Hazard  rating  (H  =  high,  M  =  mediun,  L  =  low)  H 

Factor  Subscore  A  (from  20  to  100  based  on  factor  score  matrix)  60 


B.  Apply  persistence  factor 

Factor  Subscore  A  x  Persistence  Factor  =  Subscore  B 
60  x  0,9  =  54 

C.  Apply  physical  state  multipl ier 

Subscore  B  x  Physical  State  Multiplier  *  Waste  Characteristics  Subscore 
54  x  1.0  *  54 


D-l 


Site  (Cont.)  No.  1 


Page  2  of  2 


III.  PATHWAYS 

Factor  Maximum 

Rating  Factor  Possible 

Rating  Factor _ (0-3)  Multiplier  Score _ Score 

A.  If  there  is  evidence  of  migration  of  hazardous  contaminants,  assign  maximum  factor  subscore  of  100  points  for  direct 
evidence  or  80  points  for  indirect  evidence.  If  direct  evidence  exists  then  proceed  to  C.  If  no  evidence  or 
indirect  evidence  exists,  proceed  to  8. 

Subscore  100 

B.  Rate  the  migration  potential  for  3  potential  pathways:  Surface  water  migration,  flooding,  and  groundwater  migration. 
Select  the  highest  rating,  and  proceed  to  C. 

1.  Surface  Water  migration 

Distance  to  nearest  surface  water _ 8 _ 24 

Net  precipitation _ 6 _ 18 

Surface  erosion _ 8 _ 24 

Surface  permeabi  l  i  tv _ 6 _ 18 

Rainfall  intensity _  "  24 

Subtotals _ 108 

Subscore  (100  x  factor  score  subtotal/maximum  score  subtotal)  _ 

2.  Flooding _ 1 _ 3 

Subscore  (100  x  factor  score/3)  _ 

3  Groundwater  migration 

Depth  to  groundwater _ 8 _ 24 

Net  precipitation _ 6 _ 18 

Soil  permeability _ 8 _ 24 

Subsurface  flows  _ 8 _ 24 

Direct  access  to  groundwater _ _ _ 8 _ 24 

Subtotals _ 114 

Subscore  (100  x  factor  score  subtotal/maximum  score  subtotal)  _ 

C.  Highest  pathway  subscore 

Enter  the  highest  subscore  value  from  A,  8-1,  B-2  or  8-3  above. 

Pathways  Subscore  100 

IV.  WASTE  MANAGEMENT  PRACTICES 

A.  Average  the  three  subscores  for  receptors,  waste  characteristics,  and  pathways. 

Receptors  55 

Waste  Characteristics  54 

Pathways  100 

Total  209  divided  by  3  *  70 

Gross  Total  Score 

B.  Apply  factor  for  waste  contaminant  from  waste  management  practices 
Gross  Total  Score  x  Waste  Management  Practices  Factor  *  Final  Score 

70  x  1.0  *  70 
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HAZARDOUS  ASSESSMENT  RATING  FORM 


Page  1  of  2 


Name  of  Site  HD  ANG  BASE  Site  No.  2 _ 

Location  No.  2  Heating  Oil  Storage  Tank  •  Buiidina  1080 

Date  of  Operation  or  Occurrence  _ 

Owner/Operator  HO  ANG _ 

Comments/Description  _ 

Site  Rated  By  Automated  Sciences  Group.  Inc. _ 


1.  RECEPTORS 

Rating  Factor 

Factor 

Rating 

(0-3) 

Factor 

Multiplier  Score 

Maximum 

Possible 

Score 

A. 

Population  within  1.000  ft  of  site 

0 

4 

0 

12 

B. 

Distance 

3 

10 

30 

30 

Land  use/zoninq  within  1  mile  radius 

3 

3 

9 

9 

|*H 

Distance  to  installation  boundary 

3 

6 

18 

18 

■ 

Critical  environments  within  1  mile  radius  of  site 

0 

10 

0 

30 

I 

Water  aualitv  of  nearest  surface  water  body 

? 

6 

12 

18 

m 

Groundwater  use  of  uppermost  aquifer 

2 

9 

18 

27 

H. 

Population  served  by  surface  water  supply  within  3  miles  downstream  of  site  0 

6 

0 

18 

m 

2 

6 

12 

18 

Subtotals 

99 

180 

Receptors  subscore  <100  x  factor  score 

subtotal /maximum  score 

subtotal ) 

55 

ii. 

WASTE  CHARACTERISTICS 

A.  Select  the  factor  score  based  on  the  estimated  quantity, 

information. 

the  degree  of  hazard. 

and  the 

confidence 

l eve l  of 

1.  Waste  quantity  (S  =  small,  H  =  meditm,  L  =  large) 

L 

2.  Conf'dence  level  (C  =  confirmed,  S  =  suspected) 

C 

3.  Hazard  rating  (H  =  high,  H  =  medium,  L  =  low) 

H 

Factor  Subscore  A  (from  20  to  100  based 

on  factor  score  matrix) 

80 

B.  Apply  persistence  factor 

Factor  Subscore  A  x  Persistence  Factor  =  Subscore  B 
80  x  0.9  =  72 

C.  Apply  physical  state  multiplier 

Subscore  B  x  Physical  State  Hultiplier  =  Waste  Characteristics  Subscore 
72  x  1.0  =  72 
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Site  (Cont.)  No.  2 


Page  2  of  2 


III.  PATHWAYS 

Factor  Maximum 

Rating  Factor  Possible 

Rating  Factor _ (0-3)  Multiplier  Score  Score 

A.  If  there  is  evidence  of  migration  of  hazardous  contaminants,  assign  maximum  factor  subscore  of  100  points  for  direct 
evidence  or  80  points  for  indirect  evidence.  If  direct  evidence  exists  then  proceed  to  C.  If  no  evidence  or 
indirect  evidence  exists,  proceed  to  B. 

Subscore  100 

B.  Rate  the  migration  potential  for  3  potential  pathways:  Surface  water  migration,  flooding,  and  groundwater  migration. 
Select  the  highest  rating,  and  proceed  to  C. 

1.  Surface  Water  migration 

Distance  to  nearest  surface  water _ 8 _ 24 

Net  precipitation _ 6 _ 18 

Surface  erosion _ 8 _ 24 

Surface  permeabi  l  i  tv _ 6 _ 18 

Rainfall  intensity _ _ _ 8 _ 24 

Subtotals _ 108 

Subscore  (100  x  factor  score  subtotal /maxi mum  score  subtotal)  _ 

2.  Flooding _ 1 _ 3 

Subscore  (100  x  factor  score/3)  _ 

3.  Groundwater  migration 

Depth  to  groundwater _ 8 _  24 

Net  precipitation  6 _ 18 

Soil  permeability _ _ _ 8 _ 24 

Subsurface  flows  8 _ 24 

Direct  access  to  groundwater _ 8 _ 24 

Subtotals _ 114 

Subscore  (100  x  factor  score  subtotal /maxi mum  score  subtotal)  _ 

C.  Highest  pathway  subscore 

Enter  the  highest  subscore  value  from  A,  B-1,  B-2  or  B-3  above. 

Pathways  Subscore  100 

IV.  WASTE  MANAGEMENT  PRACTICES 

A.  Average  the  three  subscores  for  receptors,  waste  characteristics,  and  pathways. 

Receptors  55 

Waste  Characteristics  72 

Pathways  100 

Total  227  divided  by  3  *  76 

Gross  Total  Score 

B.  Apply  factor  for  waste  contaminant  from  waste  management  practices 
Gross  Total  Score  x  Waste  Management  Practices  Factor  ■=  Final  Score 

76  x  1.0  *  76 
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HAZARDOUS  ASSESSMENT  RATING  FORM 


Page  1  of  2 


Name  of  Site  MD  ANG  BASE  Site  No.  3 


Location  Hazardous  Waste  Collection  Area.  West  of  Building  1060 


Date  of  Operation  or  Occurrence  _ 

Owner/Operator  MO  ANG _ 

Comments/Description  _ 

Site  Rated  By  Automated  Sciences  Group.  Inc. _ 


I.  RECEPTORS 


1 


Rating  Factor 


Rating  Facto 

(0-3)  Multiplier  Score 


Maximum 
Factor  Possible 


.  Population  within  1.000  ft  of  site 


B.  Distance 


within  1  mile  rad i us 


.  Distance  to  installation  boundar 


Critical  environments  within  1  mile  radius  of  site 


Water  quality  of  nearest  surface  water  bod 


G.  Groundwater  use  of  uooermost 

aqui fer 

2 

9 

18 

H.  PoDulation  served  bv  surface 

water  sudoIv  within  3  miles  downstream  of  site 

0 

6 

0 

roundwater  supply  within  3  miles  of  site  2  6  12  18 


Subtotals  99  180 

Receptors  subscore  (100  x  factor  score  subtotal /maximum  score  subtotal)  55 

II.  WASTE  CHARACTERISTICS 

A.  Select  the  factor  score  based  on  the  estimated  quantity,  the  degree  of  hazard,  and  the  confidence  level  of  the 
information. 

1.  Waste  quantity  (S  =  small,  M  =  medium,  L  =  large)  s 

2.  Confidence  level  (C  =  confirmed,  S  =  suspected)  c 

3.  Hazard  rating  (H  =  high,  M  =  medium,  L  =  low)  h 

Factor  Subscore  A  (from  20  to  100  based  on  factor  score  matrix)  60 

B.  Apply  persistence  factor 

Factor  Subscore  A  x  Persistence  Factor  =  Subscore  B 
60  x  1,0  =  60 

C.  Apply  physical  state  multiplier 

Subscore  B  x  Physical  State  Multiplier  =  Waste  Characterist ’  s  Subscore 
60  x  1.0  =  60 


Site  (Cont.)  Wo.  3 


Page  2  of  2 


III.  PATHWAYS 

Factor 

Max i mum 

Rating 

Factor 

Possible 

Rating  Factor 

(0-3)  MultiDlier 

Score 

Score 

A.  If  there  is  evidence  of  migration  of  hazardous  contaminants,  assign  maximcm  factor  subscore  of  100  points  for  direct 
evidence  or  80  points  for  indirect  evidence.  If  direct  evidence  exists  then  proceed  to  C.  If  no  evidence  or 
indirect  evidence  exists,  proceed  to  B. 

Subscore  _ 


B.  Rate  the  migration  potential  for  3  potential  pathways:  Surface  wafer  migration,  flooding,  and  groundwater  migration. 
Select  the  highest  rating,  and  proceed  to  C. 

1.  Surface  Water  migration 


Distance  to  nearest  surface 

water 

3 

8 

24 

24 

Net  precipitation 

2 

6 

12 

18 

Surface  erosion 

1 

8 

8 

24 

Surface  permeabi 1  i  tv 

1 

6 

6 

18 

Rainfall  intensity 

2 

8 

16 

24 

Subtotals 

66 

108 

Subscore 

(100  x 

factor  score  subtotal /maxi mum  score 

subtotal ) 

61 

Flooding 

0 

1 

3 

0 

Subscore 

(100  x 

factor  score/3) 

0 

3.  Groundwater  migration 


Depth  to  qroundwater 

3 

8 

24 

24 

Net  precipitation 

2 

6 

12 

18 

Soil  permeability 

2 

8 

16 

24 

Subsurface  flows 

0 

8 

0 

24 

Direct  access  to  groundwater 

1 

8 

8 

24 

Subtotals 

60 

114 

Subscore  (100  x  factor  score  subtotal/maximum  score  subtotal)  53 


IV. 


C.  Highest  pathway  subscore 

Enter  the  highest  subscore  value  from  A,  B-1,  B-2  or  B-3  above. 

Pathways  Subscore 

WASTE  MANAGEMENT  PRACTICES 


A.  Average  the  three  aubscores  for  receptors,  waste  characteristics,  and  pathways. 

Receptors 

Waste  Characteristics 
Pathways 

Total  176  divided  by  3  = 
Gross  Total  Score 


61 


55 

£0 

61 

59 


B.  Apply  factor  for  waste  contaminant  from  waste  management  practices 
Gross  Total  Score  x  Waste  Management  Practices  Factor  =  Final  Score 
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£9 _  x  1.0 


59 


HAZARDOUS  ASSESSMENT  RATING  FORM 


Page  1  of  2 


Name  of  Site  HD  ANG  BASE  Site  No.  4 _ 

Location  No.  2  Heating  Oil  Storage  Tank  -  Building  1120 

Date  of  Operation  or  Occurrence  _ 

Owner/Operator  HD  ANG _ 

Conments/Description  _ 

Site  Rated  By  Automated  Sciences  Group,  Inc. _ 

I.  RECEPTORS 


Factor  Haxiimjn 

Rating  Factor  Possible 


Rating  Factor 

(0-3) 

Hul t ipl i er 

Score 

Score 

H 

Population  within  1.000  ft  of  site 

0 

4 

0 

12 

B. 

Distance 

3 

10 

30 

30 

C. 

Land  use/zoninq  within  1  mile  radius 

3 

3 

9 

9 

D. 

Distance  to  installation  boundary 

3 

6 

18 

18 

E. 

Critical  environments  within  1  mile  radius  of  site 

0 

10 

0 

30 

F. 

Water  duality  of  nearest  surface  water  body 

2 

6 

12 

18 

G. 

Groundwater  use  of  uppermost  aaui fer 

2 

9 

18 

27 

H. 

Population  served  by  surface  water  supply  within  3  miles  downstream  of  site  0 

6 

0 

18 

I  . 

Population  served  by  qroundwater  supply  within  3  miles  of  site 

2 

6 

12 

18 

Subtotals 

99 

180 

Receptors  subscore  (100  x  factor  score 

subtotal /maxi mum  score 

subtotal ) 

55 

11. 

WASTE  CHARACTERISTICS 

A.  Select  the  factor  score  based  on  the  estimated  quantity, 

information. 

1.  Waste  quantity  (S  =  small,  H  =  medium,  L  =  large) 

the  degree  of  hazard. 

and  the 

conf idence 

level  of 

H 

2.  Confidence  level  (C  =  confirmed,  S  =  suspected) 

C 

3.  Hazard  rating  (H  =  high,  M  =  medium,  L  =  low) 

H 

Factor  Subscore  A  (from  20  to  100  based 

on  factor  score  matrix) 

80 

B.  Apply  persistence  factor 

Factor  Subscore  A  x  Persistence  Factor  =  Subscore  B 
80  x  0.9  =  72 

C.  Apply  physical  state  multiplier 

Subscore  B  x  Physical  State  Multiplier  =  Waste  Characteristics  Subscore 
72  x  1.0  =  72 
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Site  (Cont.)  No.  4 


Page  2  of  2 


III.  PATHWAYS 

Factor  Maximum 

Rating  Factor  Possible 

Rating  Factor _ (0-3)  Multipliei  Score _ Score 

A.  If  there  is  evidence  of  migration  of  hazardous  contaminants,  assign  maximum  factor  subscore  of  100  points  for  direct 
evidence  or  80  points  for  indirect  evidence.  If  direct  evidence  exists  then  proceed  to  C.  If  no  evidence  or 
indirect  evidence  exists,  proceed  to  B. 

Subscore  100 

B.  Rate  the  migration  potential  for  3  potential  pathways:  Surface  water  migration,  flooding,  and  groundwater  migration. 
Select  the  highest  rating,  and  proceed  to  C. 

1.  Surface  Water  migration 

Distance  to  nearest  surface  water _ 8 _ 24 

Net  precipitation _ 6 _ 18 

Surface  erosion _ 8 _ 24 

Surface  permeability _ 6 _ 18 

Rainfall  intensity _ 8 _ 24 

Subtotals _ 108 

Subscore  (100  x  factor  score  subtotal/maximum  score  subtotal)  _ 

2.  Flooding  _ 1 _ 3 

Subscore  (100  x  factor  score/3)  _ 

2.  Groundwater  migration 

Depth  to  groundwater _ 8 _ 24 

Net  precipitation _ 6 _ 18 

Soil  permeability _ 8 _ 24 

Subsurface  flows _ 8 _ 24 

Direct  access  to  groundwater _ 8 _ 24 

Subtotals _ 114 

Subscore  (100  x  factor  score  subtotal/maximum  score  subtotal)  _ 

C.  Highest  pathway  subscore 

Enter  the  h:ghest  subscore  value  from  A,  B-1,  B-2  or  B-3  above. 

Pathways  Subscore  100 

IV.  WASTE  MANAGEMENT  PRACTICES 

A.  Average  the  three  subscores  for  receptors,  waste  characteristics,  and  pathways. 

Receptors  55 

Waste  Characteristics  72 

Pathways  100 

Total  227  divioed  by  3  *  76 

Gross  Total  Score 

B.  Apply  factor  for  waste  contaminant  from  waste  management  practices 
Gross  Total  Score  x  Waste  Management  Practices  Factor  *  Final  Score 

76  x  1.0  *  _ 76 
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HAZARDOUS  ASSESSMENT  RATING  FORM 


Name  of  Site  MD  ANG  BASE  Site  No.  5 


Location  No.  2  Heating  Oil  Storage  Tank  -  Building  1110 


Date  of  Operation  or  Occurrence  _ 

Owner/Operator  _ 

Comments/Description  WO  ANG _ 

Site  Rated  By  Automated  Sciences  Group,  Inc. _ 


Page  1  of  2 


I.  RECEPTORS 


Rating  Factor 


Rating  Factoi 

(0-3)  Multiplier  Score 


Maximum 
Factor  Possible 


Population  within  1.000  ft  of  site 


B.  Distance 


within  1  mile  radius 


.  Distance  to  installation  boundar 


Critical  environments  within  1  mile  radius  of  site 


.  Water  quality  of  nearest  surface  water  bod 


Groundwater  use  of  uppermost  aquifer 


H.  Population  served  by  surface  water  supply  within  3  miles  downstream  of  site 


roundwater  supply  within  3  mi les  of  site 


Subtotals  99 


Receptors  subscore  (100  x  factor  score  :  ubtotal/maximum  score  subtotal) 


II.  WASTE  CHARACTERISTICS 

A.  Select  the  factor  score  based  on  the  estimated  quantity,  the  degree  of  hazard,  and  the  confidence  level  of  the 
information. 


1.  Waste  quantity  (S  =  small,  M  =  medium,  L  =  large) 

2.  Confidence  level  (C  =  confirmed,  S  =  suspected) 

3.  Hazard  rating  (H  =  high,  M  =  medium,  L  =  low) 


Factor  Subscore  A  (from  20  to  100  based  on  factor  score  matrix) 


8.  Apply  persistence  factor 

Factor  Subscore  A  x  Persistence  Factor  =  Subscore  B 


r.  Apply  physical  state  multiplier 

Subscore  B  x  Physical  State  Multiplier  =  Waste  Characteristics  Subscore 
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Site  (Cont.) 


No.  5 


Page  2  of  2 


III.  PATHWAYS 

Factor  Maximum 

Rating  Factor  Possible 

Rating  Factor _ (0-3)  Multiplier  Score _ Score 

A.  If  there  is  evidence  of  migration  of  hazardous  contaminants,  assign  maximun  raetc  •  subset,  of  100  points  for  direct 
evidence  or  80  points  for  indirect  evidence.  If  direct  evidence  exists  then  proceed  to  C.  If  no  evidence  or 
indirect  evidence  exists,  proceed  to  B. 

Subscore  100 


B.  Rate  the  migration  potential  for  3  potential  pathways:  Surface  water  migration,  flooding,  and  groundwater  migration. 
Select  the  highest  rating,  and  proceed  to  C. 

1.  Surface  Water  migration 


Distance  to  nearest  surface  water 

8 

24 

Net  precipitation 

6 

18 

Surface  erosion 

8 

24 

Surface  Dermeabi l i ty 

6 

18 

Rainfall  intensity 

8 

24 

Subtotals 

108 

Subscore  (100  x 

factor 

score  subtotal /maxi mum  score  subtotal) 

Floodinq 

1 

3 

Subscore  (100  x 

factor 

score/3) 

Groundwater  migration 

Depth  to  qroundwater 

8 

24 

Net  precipitation 

6 

13 

Soil  permeability 

8 

24 

Subsurface  flows 

8 

24 

Direct  access  to  groundwater 

8 

24 

Subtotals 

114 

Subscore  (100  x  factor  score  subtotal/maximun  score  subtotal) 


C.  Highest  pathway  subscore 

Enter  the  highest  subscore  value  from  A,  8-1,  B-2  or  B-3  above. 


cathways  Subscore  100 


IV.  WASTE  MANAGEMENT  PRACTICES 

A.  Average  the  three  subscorcs  for  receptors,  waste  characteristics,  and  patnways. 

Receptors  55 

Waste  Characteristics  72 

Pathways  100 

Total  227  divided  by  3  =  7o 
Gross  Total  Score 


B.  Apply  factor  for  waste  contaminant  from  waste  management  practices 
Gross  Total  Score  x  Waste  Management  Practices  Factor  *  Final  Score 


76 _  x  1.0  =  _ 76 
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HAZARDOUS  ASSESSMENT  RATING  FORM 


Page  1  of  2 


ame  of  Site  HD  ANG  BASE  Site  No.  6 _ 

scat  ion  Old  Aircraft  Wash  Rack  -  Building  2040 

ate  of  Operation  or  Occurrence  _ 

■flier/Operator  HO  ANG _ 

omments/Description  _ 

ite  Rated  By  Automated  Sciences  Group,  Inc. 

.  RECEPTORS 


Factor  Maximum 

Rating  Factor  Possible 


atinq  Factor 

_ (0-3) 

Multipl ier 

Score 

Score 

.  Population  within  1.000  ft  of  site 

0 

4 

0 

12 

.  Distance 

3 

10 

30 

30 

MBBPBWIIIIIillBBlillBiiliiMBHHBBHBBHBB 

3 

3 

9 

9 

.  Distance  to  installation  boundary 

3 

6 

18 

18 

.  Critical  environments  within  1  mile  radius  of  site 

0 

10 

0 

30 

.  Water  duality  of  nearest  surface  water  body 

2 

6 

12 

18 

Groundwater  use  of  uppermost  aquifer 

2 

9 

18 

27 

.  Population  served  by  surface  water  supply  within  3  miles  downstream  of  site  0 

6 

0 

18 

2 

6 

12 

18 

Subtotals 

99 

180 

Receptors  subscore  (100  x  factor  score 

subtotal /maximum  score 

subtotal ) 

55 

I.  WASTE  CHARACTERISTICS 

A.  Select  the  factor  score  based  on  the  estimated  quantity, 

the  degree  of  hazard, 

and  the 

confidence 

level  of 

information. 

1.  Waste  quantity  (S  =  small,  M  =  medium,  L  «  large)  S 

2.  Confidence  level  (C  =  confirmed,  S  =  suspected)  C 

3.  Hazard  rating  (H  =  high,  M  =  medium,  L  =  low)  _ H_ 

Factor  Subscore  A  (from  20  to  100  based  on  factor  score  matrix)  60 


B.  Apply  persistence  factor 

Factor  Subscore  A  x  Persistence  Factor  =  Subscore  B 
60  x  1.0  =  60 

C.  Apply  physical  state  multipl ier 

Subscore  B  x  Physical  State  Multiplier  *  Waste  Characteristics  Subscore 
60  x  1.0  =  60 


D-l  1 


Site  (Cont.)  No.  6 


Page  2  of  2 


III.  PATHWAYS 

Factor 

Maximum 

Rating 

Factor 

Possible 

Rating  Factor 

(0-3)  Multiplier 

Score 

Score 

A.  If  there  is  evidence  of  migration  of  hazardous  contaminants,  assign  maximum  factor  subscore  of  100  points  for  direct 
evidence  or  80  points  for  indirect  evidence.  If  direct  evidence  exists  then  proceed  to  C.  If  no  evidence  or 
indirect  evidence  exists,  proceed  to  B. 

Subscore  _ 


B.  Rate  the  migration  potential  for  3  potential  pathways:  Surface  water  migration,  flooding,  and  groundwater  migration. 
Select  the  highest  rating,  and  proceed  to  C. 

1.  Surface  Water  migration 


Distance  to  nearest  surface 

water 

3 

8 

24 

24 

Net  Dree i di tat  ion 

2 

6 

12 

18 

Surface  erosion 

0 

8 

0 

24 

Surface  Dermeabi l i tv 

1 

6 

6 

18 

Rainfall  intensity 

2 

8 

16 

24 

Subtotals 

58 

108 

Subscore 

(100  x 

factor  score  subtotal /maxi mum 

score  subtotal) 

54 

Floodinq 

0 

1 

0 

3 

Subscore 

(100  x 

factor  score/3) 

0 

3.  Groundwater  migration 


DeDth  to  groundwater 

3 

8 

24 

24 

Net  Dree iDi tat  ion 

2 

6 

12 

18 

Soi l  Dermeabi l i tv 

2 

8 

16 

24 

Subsurface  flows 

1 

8 

8 

24 

Direct  access  to  groundwater 

1 

8 

8 

24 

Subtotals  68  114 


Subscore  (100  x  factor  score  subtotal/maximun  score  subtotal)  60 


C.  Highest  pathway  subscore 

Enter  the  highest  subscore  value  from  A,  B-1,  B-2  or  B-3  above. 


Pathways  Subscore  60 


IV. 


WASTE  MANAGEMENT  PRACTICES 

A.  Average  the  three  subscores  for  receptors,  waste  characteristics,  and  pathways. 

Receptors  _  55 

Waste  Characteristics  60 

Pathways  60 

Total  175  divided  by  3  *  58 

Gross  Total  Score 


B.  Apply  factor  for  waste  contaminant  from  waste  management  practices 
Gross  Total  Score  x  Waste  Management  Practices  Factor  =  Final  Score 

D-12 


58 _  x  1.0 


58 


HAZARDOUS  ASSESSMENT  RATING  FORM 


>me  of  Site  MO  ANG  BASE  Site  No.  7 


nation  Removed  Underground  MOGAS  Tank,  North  of  Building  1140 


ite  of  Operation  or  Occurrence  _ 

mer/Operator  MO  ANG _ 

xments/Description  _ 

ite  Rated  By  Automated  Sciences  Group,  Inc, _ 


Page  1  of  2 


.  RECEPTORS 


atina  Factor 


Population  within  1.000  ft  of  site 


Distance  to  installation  boundar 


Critical  environments  within  1  mile  radius  of  site 


Rating 


Maximum 

Possible 


Multiplier  Score 


Water  quality  of  nearest  surface  water  bod 


Groundwater  use  of  uppermost  aquifer 


Population  served  by  surface  water  supply  within  3  miles  downstream  of  site 


roundw.iter  supply  within  3  mi  les  of  site 


Subtotals  99 


Receptors  subscore  (100  x  factor  score  subtotal/maximum  score  subtotal) 


i.  WASTE  CHARACTERISTICS 

A.  Select  the  factor  score  based  on  the  estimated  quantity,  the  degree  of  hazard,  8nd  the  confidence  level  of  the 


information. 

1.  Waste  quantity  (S  =  small,  M  =  medium,  L  =  large)  S 

2.  Confidence  level  (C  =  confirmed,  S  =  suspected)  C 

3.  Hazard  rating  (H  =  high,  M  =  medium,  L  =  low)  H 

Factor  Subscore  A  (from  20  to  100  based  on  factor  score  matrix)  60 


B.  Apply  persistence  factor 

Factor  Subscore  A  x  Persistence  Factor  =  Subscore  B 
60  x  0.9  =  54 

C.  Apply  physical  state  multiplier 

Subscore  B  x  Physical  State  Multiplier  =  Waste  Characteristics  Subscore 
54  x  1.0  =  54 
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Site  (Cont.)  No.  7 


Page  2  of  2 


III.  PATHWAYS 

Factor  Maxinun 

Rating  Factor  Possible 

Rating  Factor _ (0-3)  Multiplier  Score _ Score 

A.  If  there  is  evidence  of  migration  of  hazardous  contaminants,  ensign  maximum  factor  subscore  of  100  points  for  direct 
evidence  or  80  points  for  indirect  evidence.  If  direct  evidence  exists  then  proceed  to  C.  If  no  evidence  or 
indirect  evidence  exists,  proceed  to  B. 

Subscore  100 


B.  Rate  the  migration  potential  for  3  potential  pathways:  Surface  water  migration,  flooding,  and  groundwater  migration. 
Select  the  highest  rating,  and  proceed  to  C. 

1.  Surface  Water  migration 


Distance  to  nearest  surface  water 

8 

24 

Net  Dree i Di tat  ion 

6 

18 

Surface  erosion 

8 

24 

Surface  Dermeabilitv 

6 

18 

Rainfall  intensity 

8 

24 

Subtotals 

108 

Subscore  (100  x 

factor  score  subtotal /maxi mum  score  subtotal) 

Flooding 

1 

3 

Subscore  (100  x 

factor  score/3) 

Groundwater  migration 

OeDth  to  groundwater 

8 

24 

Net  Dree iDi tat  ion 

6 

18 

Soil  Dermeabilitv 

8 

24 

Subsurface  flows 

8 

24 

Direct  access  to  groundwater 

8 

24 

Subtotals 

114 

Subscore  (100  x  factor  score  subtotal /maxi nun  score  subtotal) 


C.  Highest  pathway  subscore 

Enter  the  highest  subscore  value  from  A,  B-1,  B-2  or  B-3  above. 


Pathways  Subscore  100 


IV. 


WASTE  MANAGEMENT  PRACTICES 

A.  Average  the  three  subseores  for  receptors,  waste  characteristics,  and  pathways. 

Receptors  55 

Waste  Characteristics  54 

Pathways  100 

Total  209  divided  by  3  *  _ 70 

Gross  Total  Score 


B.  Apply  factor  for  waste  contaminant  from  waste  management  practices 
Gross  Total  Score  x  Waste  Management  Practices  Factor  *  Final  Score 


70 _  x  1.0  *  _ 70 
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HAZARDOUS  ASSESSMENT  RATING  FORM 


Name  of  Site  HP  ANG  BASE  Site  No.  8 _ 

location  Motor  Vehicle  Wash  Area.  Northeast  of  Building  2110 

Date  of  Operation  or  Occurrence  _ 

Owner/Operator  MO  ANG _ 

Comments/Description  _ 

Site  Rated  By  Automated  Sciences  Group.  Inc. _ 


Page  1  of  2 


I.  RECEPTORS 


Rating  Factor 


Population  within  1,000  ft  of  site 


Rating 


Maxi  mm 
Factor  Possible 


Multiplier  Score 


B.  Distance 


Land  use/zoning  within  1  mile  radius 


Distance  to  installation  boundar 


Critical  enironments  within  1  mile  radius  of  site 


Water  quality  of  nearest  surface  water  bod 


roundwater  use  of  uppermost  aquifer 


H.  Population  served  by  surface  water 


jithin  3  miles  downstream  of  site 


roundwater  supply  within  3  miles  of  site 


Subtotals  103  180 


Receptors  subscore  (100  x  factor  score  subtotal /maxi mum  score  subtotal) 


II.  WASTE  CHARACTERISTICS 

A.  Select  the  factor  score  based  on  the  estimated  quantity,  the  degree  of  hazard,  and  the  confidence  level  of  the 
information. 


1.  Waste  quantity  (S  =  small,  M  =  medium,  L  =  large) 

2.  Confidence  level  (C  =  confirmed,  S  =  suspected) 

3.  Hazard  rating  (H  =  high,  M  =  medium,  L  =  tow) 


Factor  Subscore  A  (from  20  to  100  based  on  factor  score  matrix) 


B.  Apply  persistence  factor 

Factor  Subscore  A  x  Persistence  Factor  =  Subscore  B 


C.  Apply  physical  state  multiplier 

Subscore  B  x  Physical  State  Multiplier  *  Waste  Characteristics  Subscore 
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Site  (Cont.)  No.  8 


Page  2  of  2 


III.  PATHWAYS 

Factor 

Maximum 

Rat i ng 

Factor 

Possible 

Rating  Factor 

(0-3)  Multidier 

Score 

Score 

A.  If  there  is  evidence  of  migration  of  hazardous  contaminants,  assign  maximum  factor  subscore  of  100  points  for  direct 
evidence  or  80  points  for  indirect  evidence.  If  direct  evidence  exists  then  proceed  to  C.  If  no  evidence  or 
indirect  evidence  exists,  proceed  to  8. 

Subscore  _ 


B.  Rate  the  migration  potential  for  3  potential  pathways:  Surface  water  migration,  flooding,  and  groundwater  migration. 
Select  the  highest  rating,  and  proceed  to  C. 

1.  Surface  Water  migration 


Distance  to  nearest  surface  water 

3 

8 

24 

24 

Net  orec i di tat  ion 

2 

6 

12 

18 

Surface  erosion 

0 

8 

0 

24 

Surface  Dermeabi l i ty 

3 

6 

18 

18 

Rainfall  intensity 

2 

8 

1 

24 

Subtotals 

70 

108 

Subscore  (100  x 

factor  score  subtotat/maximum  score 

subtotal ) 

65 

Floodinq 

0 

1 

0 

3 

Subscore  (100  x 

factor  score/3) 

0 

Groundwater  migration 

Deoth  to  groundwater 

3 

8 

24 

24 

Net  Dree iDi tat  ion 

2 

6 

12 

18 

Soil  Dermeabi li tv 

2 

8 

16 

24 

Subsurface  flows 

0 

8 

0 

24 

Direct  access  to  groundwater 

1 

8 

8 

24 

Subtotals  60  114 


Subscore  (100  x  factor  score  subtotal /maxi mum  score  subtotal)  53 


C.  Highest  pathway  subscore 

Enter  the  highest  subscore  value  from  A,  B-1,  B-2  or  8-3  above. 


Pathways  Subscore  _ 65. 


IV.  WASTE  MANAGEMENT  PRACTICES 

A.  Average  the  three  subscores  for  receptors,  waste  characteristics,  and  pathways. 

Receptors  57 

Waste  Characteristics  27 

Pathways  65 

Total  149  divided  by  3  =  50 

Gross  Total  Score 


B.  Apply  factor  for  waste  contaminant  from  waste  management  practices 
Gross  Total  Score  x  Waste  Management  Practices  Factor  =  Final  Score 


50 _  x  1.0  =  _ 50 
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HAZARDOUS  ASSESSMENT  RATING  FORM 


Page  1  of  2 


fame  of  Site  MO  ANG  BASE  Site  No.  9  •  hewer  FTA _ 

.ocation  Western  Corner  of  Building  2070 _ 

>ate  of  Operation  or  Occurrence  1975-79 _ 

Jwner/Operator  MO  ANG _ 

lonment s/Descript ion  Generally  used  4  times  or  less/year.  3  exercises  per  day 
Site  Rated  By  Automated  Sciences  Group,  Inc. _ 

I.  RECEPTORS 


Factor  Maximum 

Rating  Factor  Possible 


lating  Factor 

(0-3) 

Multipl ier 

Score 

Score 

l. 

Population  within  1.000  ft  of  site 

1 

4 

4 

12 

!. 

Distance 

3 

10 

30 

30 

* 

Land  use/zoninq  within  1  mile  radius 

3 

3 

9 

9 

). 

Distance  to  installation  boundary 

3 

6 

18 

18 

Critical  environments  within  1  mile  radius  of  site 

0 

10 

0 

30 

Water  aualitv  of  nearest  surface  water  body 

2 

6 

12 

18 

1  . 

Groundwater  use  of  uppermost  aquifer 

2 

9 

18 

27 

f. 

Population  served  by  surface  water  supply  within  3  miles  downstream  of  site 

0 

6 

0 

18 

H 

WWW Ml— 

2 

6 

12 

18 

Subtotals 

103 

180 

Receptors  subscore  (100  x  factor  score  subtotal/maximum  score 

subtotal ) 

57 

ii. 

WASTE  CHARACTERISTICS 

A.  Select  the  factor  score  based  on  the  estimated  quantity,  the  degree 

information. 

1.  Waste  quantity  (S  =  small,  M  =  medium,  L  =  large) 

of  hazard, 

and  the 

confidence 

level  of 

M 

2.  Confidence  level  (C  =  confirmed,  S  =  suspected) 

C 

3.  Hazard  rating  (H  =  high,  M  =  medium,  L  =  low) 

H 

Factor  Subscore  A  (from  20  to  100  based  on  factor  score  matrix) 

80 

B.  Apply  persistence  factor 

Factor  Subscore  A  x  Persistence  Factor  =  Subscore  B 
80  x  0.9  *  72 

C.  Apply  physical  state  multiplier 

Subscore  B  x  Physical  State  Multiplier  =  Waste  Characteristics  Subscore 
72  x  1.0  *  72 
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Site  (Cont.)  No.  9 


Page  2  of  2 


III.  PATHWAY? 


Rating  Factor 


Factor  Maximum 
Rating  Factor  Possible 
(0-3)  Multiplier  Score _ Score 


A.  If  there  is  evidence  of  migration  of  hazardous  contaminants,  assign  maximum  factor  subscore  of  100  points  for  direct 
evidence  or  80  points  for  indirect  evidence.  If  direct  evidence  exists  then  proceed  to  C.  If  no  evidence  or 
indirect  evidence  exists,  proceed  to  B. 

Subscore 


B.  Rate  the  migration  potential  for  3  potential  pathways:  Surface  water  migration,  flooding,  and  groundwater  migration. 
Select  the  highest  rating,  and  proceed  to  C. 

1.  Surface  Water  migration 


Distance  to  nearest  surface  water 

3 

8 

24 

24 

Net  precipitation 

2 

6 

12 

18 

Surface  erosion 

0 

8 

0 

24 

Surface  permeabi l  i  tv 

1 

6 

6 

18 

Rainfall  intensity 

2 

8 

16 

24 

Subtotals 

58 

108 

Subscore 

(100  x 

factor  score  subtotal/maximum  score 

subtotal) 

54 

Flooding 

0 

1 

0 

3 

Subscore 

(100  x 

factor  score/3) 

0 

Groundwater  migration 

Depth  to  groundwater 

3 

8 

24 

24 

Net  precipitation 

2 

6 

12 

18 

Soil  permeability 

2 

8 

16 

24 

Subsurface  flows 

1 

8 

8 

24 

Direct  access  to  groundwater 

1 

8 

8 

24 

Subtotals  68  114 


Subscore  (100  x  factor  score  subtotal/maximun  score  subtotal)  60 


C.  Highest  pathway  subscore 

Enter  the  highest  subscore  value  from  A,  B-1,  B-2  or  B-3  above. 

Pathways  Subscore  60 

IV.  WASTE  MANAGEMENT  PRACTICES 

A.  Average  the  three  subscores  for  receptors,  waste  characteristics,  and  pathways. 

Receptors  57 

Waste  Characteristics  72 

Pathways  60 

Total  189  divided  by  3  *  63 

Gross  Total  Score 

B.  Apply  factor  for  waste  contaminant  from  waste  management  practices 
Gross  Total  Score  x  Waste  Management  Practices  Factor  *  Final  Score 

63  x  1.0  =  63 
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HAZARDOUS  ASSESSMENT  RATING  FORM 


Name  of  Site  HO  ANG  BASE  Site  No.  10  •  Old  FTA 


Location  South  of  Building  3010 


Oats  of  Operation  or  Occurrence  1957-74 _ 

Owner/Operator  HD  ANG _ 

Comments/Description  Generally  used  4  times  or  less 


Site  Rated  By  Automated  Sciences  Group.  Inc. _ 


rage  1  of  2 


I .  RECEPTORS 


Rating  Factor 


Rating 
0-3 


Multiplier  Score 


Maximum 

Possible 


Population  within  1.000  ft  of  site 


Land  use/zonina  within  1  mile  radius 


Distance  to  installation  boundar 


Critical  environments  within  1  mile  radius  of  site 


Water  quality  of  nearest  surface  water  bod 


Groundwater  use  of  u 


Population  served  by  surface  water  supply  within  3  miles  downstream  of  site 


roundwater  supply  within  3  miles  of  site 


Subtotals  103  180 

Receptors  subscore  (100  x  factor  score  subtotal/maximum  score  subtotal)  57 

II.  WASTE  CHARACTERISTICS 

A.  Select  the  factor  score  based  on  the  estimated  quantity,  the  degree  of  hazard,  and  the  confidence  level  of  the 


information. 

1.  Waste  quantity  <S  =  small,  H  =  mediun,  L  =  large)  L 

2.  Confidence  level  (C  =  confirmed,  S  =  suspected)  C 

3.  Hazard  rating  (H  =  high,  M  =  medium,  L  =  low)  H 

Factor  Subscore  A  (from  20  to  100  based  on  factor  score  matrix)  100 


B.  Apply  persistence  factor 

Factor  Subscore  A  x  Persistence  Factor  =  Subscore  B 
100  x  0.9  =  90 

C.  Apply  physical  state  multiplier 

Subscore  B  x  Physical  State  Multiplier  =  Waste  Characteristics  Subscore 
90  x  1.0  =  90 
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Wo.  10 


Page  2  of  2 


Site  (Cont.) 


HI.  PATHWAYS 

Factor 

Maximum 

Rating 

Factor 

Possible 

Rating  Factor 

(0-3)  Multiplier 

Score 

Score 

A.  If  there  is  evidence  of  migration  of  hazardous  contaminants,  assign  maximun  factor  subscore  of  100  points  for  direct 
evidence  or  80  points  for  indirect  evidence.  If  direct  evidence  exists  then  proceed  to  C.  If  no  evidence  or 
indirect  evidence  exists,  proceed  to  B. 

Subscore  _ 


B.  Rate  the  migration  potential  for  3  potential  pathways:  Surface  water  migration,  flooding,  and  groundwater  migration. 
Select  the  highest  rating,  and  proceed  to  C. 

1.  Surface  Water  migration 


Distance  to  nearest  surface  water 

3 

8 

24 

24 

Net  precipitation 

2 

6 

12 

18 

Surface  erosion 

0 

8 

0 

24 

Surface  permeability 

1 

6 

6 

18 

Rainfall  intensity 

2 

8 

16 

24 

Subtotals 

58 

108 

Subscore  (100  x  factor  score  subtotal/maximuii  score 

subtotal ) 

54 

Floodinq 

0 

1 

0 

3 

Subscore  (100  x  factor  score/3) 

0 

Groundwater  migration 

Depth  to  groundwater 

3 

8 

24 

24 

Net  precipitation 

2 

6 

12 

18 

Soil  permeability 

2 

8 

16 

24 

Subsurface  flows 

1 

8 

8 

24 

Direct  access  to  groundwater 

1 

8 

8 

24 

Subtotals  68  114 


Subscore  (100  x  factor  score  subtotal/maximun  score  subtotal)  60 


C.  Highest  pathway  subscore 

Enter  the  highest  subscore  value  from  A,  B-1,  B-2  or  B-3  above. 


Pathways  Subscore  60 


IV.  WASTE  MANAGEMENT  PRACTICES 

A.  Average  the  three  subscores  for  receptors,  waste  characteristics,  and  pathways. 

Receptors  5/ 

Waste  Characteristics  90 

Pathways  60 

Total  207  divided  by  3  *  69 

Gross  Total  Score 


B.  Apply  factor  for  waste  contaminant  from  waste  management  practices 
Gross  Total  Score  x  Waste  Management  Practices  Factor  *  Final  Score 


69 _  x  1.0  =  _ 69 
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HAZARDOUS  ASSESSMENT  RATING  FORM 


Name  of  Site  MO  ANG  BASE  Site  No.  11 


Location  New  POL  Storage  Area 


Date  of  Operation  or  Occurrence  31  July  1987 

Owner/Operator  MO  ANG _ 

„omments/Description  31  July  1987  Soi 1 1 _ 

Site  Rated  By  Automated  Sciences  Group,  Inc. 


Page  1  of  2 


I.  RECEPTORS 


Rating  Factor 


Factor 
Rating 
(0-3 


Factor 

Multiplier  Score 


Maximum 

Possible 

Score 


.  Population  within  1.000  ft  of  site 


B.  Distance 


.  Water  quality  of  nearest  surface  water  bod 


.  Groundwater  use  of  uppermost  aquifer 


M.  Population  served  by  surface  water  supply  within  3  miles  downstream  of  site 


roundwater  supply  within  3  miles  of  site 


Subtotals  103  180 

Receptors  subscore  (100  x  factor  score  subtotal /maximun  score  subtotal)  57 

II.  WASTE  CHARACTERISTICS 

A.  Select  the  factor  score  based  on  the  estimated  quantity,  the  degree  of  hazard,  and  the  confidence  level  of  the 


information. 

1.  Waste  quantity  (S  =  small,  H  =  medium,  L  *  large)  L 

2.  Confidence  level  (C  -  confirmed,  S  =  suspected)  C 

3.  Hazard  rating  (H  =  high,  M  =  medium,  L  =  low)  H 

Factor  Subscore  A  (from  20  to  100  based  on  factor  score  matrix)  100 


B.  Apply  persistence  factor 

Factor  Subscore  A  x  Persistence  Factor  =  Subscore  B 
100  x  0,9  =  90 

C.  Apply  physical  state  multipl ier 

Subscore  B  x  Physical  State  Multiplier  *  Waste  Characteristics  Subscore 
90  x  1.0  =  90 
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Site  (Cont.)  No.  11 


Page  2  of  2 


III.  PATHWAYS 


Rating 


Factor  Possible 


Rating  Factor 


Multiplier  Score 


A.  If  there  is  evidence  of  migration  of  hazardous  contaminants,  assign  maximum  factor  suhscore  of  100  points  for  direct 
evidence  or  80  points  for  indirect  evidence.  If  direct  evidence  exists  then  proceed  to  C.  If  no  evidence  or 
indirect  evidence  exists,  proceed  to  B. 

Subscore  80 

B.  Rate  the  migration  potential  for  3  potential  pathways:  Surface  water  migration,  flooding,  and  groundwater  migration. 
Select  the  highest  rating,  and  proceed  to  C. 

1.  Surface  Water  migration 

Distance  to  nearest  surface  water _ 3 _ 8 _ 24 _ 24 


Net  precipi tation 


Surface  erosion 


Surface  permeability 


Rainfal l  intensity 


Subtotals 


2.  Flooding 


Subscore  (100  x  factor  score  subtotal/maximum  score  subtotal) 


Subscore  (100  x  factor  score/3) 


3.  Groundwater  migration 
Depth  to  groundwater 


Net  precipitation 


Soil  permeabili' 


Subsurface  flows 


Direct  access  to  groundwater 


Subtotals  68 


Subscore  (100  x  factor  score  subtotal/maximum  score  subtotal) 


C.  Highest  pathway  subscore 

Enter  the  highest  subscore  value  from  A,  B-1,  B-2  or  B-3  above. 


IV.  WASTE  MANAGEMENT  PRACTICES 

A.  Average  the  three  subscores  for  receptors,  waste  characteristics,  and  pathways. 


Pathways  Subscore  80 


Receptors  57 

Waste  Characteristics  90 

Pathways  80 

Total  227  divided  by  3  «  76 

Gross  Total  Score 


B.  Apply  factor  for  waste  contaminant  from  waste  management  practices 
Gross  Total  Score  x  Waste  Management  Practices  Factor  =  Final  Score 


76 _  x  0.95  *  _ 72 
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HAZARDOUS  ASSESSMENT  RATING  FORM 


Page  1  of  2 


Name  of  Site  MD  ANG  BASE  Site  No.  12 _ 

Location  Gun  Butt _ 

Date  of  Operation  or  Occurrence  _ 

Owner/Operator  HO  ANG _ 

Comment s/Descript ion  _ 

Site  Rated  By  Automated  Sciences  Group,  Inc. 

I.  RECEPTORS 


Factor  Maximum 

Rating  Factor  Possible 


Ratina  Factor 

(0-3) 

Multipl ier 

Score 

Score 

Population  within  1.000  ft  c'  site 

0 

4 

0 

12 

■ 

Distance 

3 

10 

30 

30 

■ 

Land  use/zoninq  within  1  mile  radius 

3 

3 

9 

9 

[H 

Distance  to  installation  boundary 

3 

6 

18 

18 

■ 

Critical  environments  within  1  mile  radius  of  site 

0 

10 

0 

30 

■ 

Water  duality  of  nearest  surface  water  body 

2 

6 

12 

18 

In 

Groundwater  use  of  uppermost  aquifer 

2 

9 

18 

27 

H. 

Population  served  by  surface  water  supply  within  3  miles  downstream  of  site  0 

6 

0 

18 

I. 

Population  served  by  qroundwater  supply  within  3  miles  of  site 

2 

6 

12 

18 

Subtotals 

99 

180 

Receptors  subscore  (100  x  factor  score 

subtotal /maxi mum  score 

subtotal ) 

55 

II. 

WASTE  CHARACTERISTICS 

A.  Select  the  factor  score  based  on  the  estimated  quantity, 

information. 

1.  Waste  quantity  (S  =  small,  M  =  mediun,  L  =  large) 

the  degree  of  hazard. 

and  the 

confidence 

level  of 

S 

2.  Confidence  level  (C  =  confirmed,  S  =  suspected) 

S 

3.  Hazard  rating  (H  =  high,  M  =  mediun,  L  =  low) 

L 

Factor  Subscore  A  (from  20  to  100  based 

on  factor  score  matrix) 

20 

B.  Apply  persistence  factor 

Factor  Subscore  A  x  Persistence  Factor  =  Subscore  B 
20  x  1.0  *  20 

C.  Apply  physical  state  multiplier 

Subscore  B  x  Physical  State  Multiplier  =  Waste  Characteristics  Subscore 
20  x  0.5  *  10 
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Site  (Cont.)  No.  12 


Page  2  of  2 


III.  PATHWAYS 

Factor 

Maximum 

Rating 

Factor 

Possible 

Rating  Factor 

(0-3)  Multidier 

Score 

Score 

A.  If  there  is  evidence  of  migration  of  hazardous  contaminants,  assign  maximum  factor  subscore  of  100  points  for  direct 
evidence  or  80  points  for  indirect  evidence.  If  direct  evidence  exists  then  proceed  to  C.  If  no  evidence  or 
indirect  evidence  exists,  proceed  to  B. 

Subscore 


B.  Rate  the  migration  potential  for  3  potential  pathways:  Surface  water  migration,  flooding,  and  groundwater  migration. 
Select  the  highest  rating,  and  proceed  to  C. 

1.  Surface  Water  migration 


Distance  to  nearest  surface  water 

2 

8 

16 

24 

Net  precipitation 

2 

6 

12 

18 

Surface  erosion 

1 

8 

8 

24 

Surface  permeability 

0 

6 

0 

18 

Rainfall  intensity 

2 

8 

16 

24 

Subtotals 

52 

108 

Subscore  (100  x 

factor  score  subtotal /maximum  score 

subtotal ) 

48 

F loodi nq 

0 

1 

0 

3 

Subscore  (100  x 

factor  score/3) 

0 

Groundwater  migration 

Depth  to  qroundwater 

3 

8 

24 

’4 

Net  precipitation 

2 

6 

16 

f 

Soil  permeabilitv 

2 

8 

16 

2 

Subsurface  flows 

0 

8 

0 

24 

Direct  access  to  qroundwater 

0 

8 

0 

24 

Subtotals 

56 

114 

Subscore  (100  x  factor  score  subtotal/maximum  score  subtotal) 


49 


C.  Highest  pathway  subscore 

Enter  the  highest  subscore  value  from  A,  B-1,  B-2  or  B-3  above. 


Pathways  Subscore  49 


IV.  WASTE  MANAGEMENT  PRACTICES 

A.  Average  the  three  subscores  for  receptors,  waste  characteristics,  and  pathways. 


Receptors  55 
Waste  Characteristics  10 
Pathways  49 


Total  1 14  divided  by  3  =  38 

Gross  Total  Score 


B.  Apply  factor  for  waste  contaminant  from  waste  management  practices 
Gross  Total  Score  x  Waste  Management  Practices  Factor  *  Final  Score 


38 _  x  0.95  *  36 
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Maryland  Air  National  Guard 
Martin  State  Airport 
Baltimore,  Maryland 

USAF  Hazard  Assessment  Rating  Methodology 
Rating  Factor  Criteria 

The  following  is  a  summary  and  explanation  of  the  rating  factor  criteria 
used  to  score  the  Base  sites  under  HARM.  The  majority  of  the  factors  in  the 
receptors  and  pathway  categories  are  the  same  for  each  of  the  rated  sites 
and  are  therefore  stated  only  once.  In  those  instances  where  a  rating 
factor  varies  according  to  a  specific  site,  the  factor  is  addressed 
separately  for  each  of  the  respective  sites. 

I.  RECEPTORS 

A.  Population  Within  1.000  Feet  Of  Site.  Factor  Rating  0  for  all  sites 
except  Sites  8-11.  Excluding  the  Base  population,  there  are  not  offsite 
population  within  1,000  feet  of  each  rated  site.  For  Sites  8-11,  there  are 
estimated  to  be  1-26  people  within  1,000  feet  of  these  sites. 

B.  Distance  To  Nearest  Well.  Factor  Rating  3  for  all  sites.  According  to 
well  records  for  Baltimore  County,  there  is  a  well  ,  either  private  or  on 
site,  within  3,000  feet  of  each  site. 

C.  tand  ns*>/zonincr  (Within  One  Mile  Radius) .  Factor  Rating  3.  Although  a 
majority  of  the  land  use  is  camercial/ industrial ,  there  are  several  parcels 
of  land  designated  as  residential. 

D.  ni  stanr*>  To  Installation  Rmmdary.  Factor  Rating  3.  All  the  rated 
sites  are  within  1,000  feet  of  the  base  boundaries. 

E.  Critical  Environments  (Within  One  Mile  Radius  Of  Site) .  Factor 
Rating  0.  No  critical  environments  exist  within  a  one  mile  radius  of  any  of 
the  sites. 
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F.  Water  CXial  i  tv /Use  Designation  of  Nearest  Surface  Water  Body.  Factor 
Rating  2 .  The  waters  of  Frog  Mortar  Creek  and  other  Middle  River 
tributaries  are  mainly  utilized  for  recreation  (e.g.  boating,  crabbing) ,  but 
sane  shellfish  propagation  and  harvesting  are  known. 

G.  Ground-water  Use  of  Uppermost  Aquifer.  Factor  Rating  2.  The  uppermost 
aquifer  is  most  likely  used  for  drinking  water  through  nearby  domestic 
wells. 

H.  Population  Served  Bv  Surface  Water  Supplies  Within  3  Miles  Downstream  of 
The  Site.  Factor  Rating  0.  Surface  waters  within  3  miles  of  the  base  are 
not  used  as  drinking  water  sources. 

I.  Population  Served  Bv  Aquifer  Supplies  Within  3  Miles  Of  The  Site. 
Factor  Rating  2.  Although  municipal  waters  supply  most  of  the  drinking 
water  in  the  Middle  River  area,  the  existence  of  more  than  50  domestic  wells 
is  evidence  enough  to  indicate  a  population  of  at  least  51  and  probably  less 
than  1,000  being  served  by  ground  water. 

II.  WASTE  CHARACTERISTICS 


Site  No.l: 

o  A-l:  Hazardous  Waste  Quantity  -  Factor  Rating  S.  The  released 
quantity  of  JP-4  for  this  site  was  estimated  to  be  less  than  20 
drums. 

o  A-2:  Confidence  Level  -  Factor  Rating  C.  This  is  based  on  the 
knowledge  of  the  known  type  of  materials  used  at  this  site. 

o  A-3:  Hazard  Rating  -  Factor  Rating  H.  The  hazard  rating  at  this 
site  is  based  on  JP-4  toxicity.  JP-4  has  a  Sax  toxicity  of  3,  which 
corresponds  to  a  HAEM  hazard  rating  of  3. 
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B.  Ppts i gf-jarv-ip  Multiplier  -  Factor  Rating  0.9.  JP-4  falls  within  the 
category  of  substituted  and  other  ring  confounds. 

Site  No.  2; 


o  A-l:  Hazardous  Waste  Quantity  -  Factor  Rating  L.  Because  of  leak 
rates  for  this  UST,  it  was  determined  that  as  little  as  3,600  and 
as  much  as  3,800  gallons  per  year  of  fuel  oil  may  have  leaked  into 
the  ground. 

o  A-2:  Confidence  level  -  Factor  Rating  C.  The  leak  rates  were 
determined  from  actual  leak  test  results. 

o  A-3:  Hazardous  Rating  -  Factor  Rating  H.  The  substance  involved  is 
No.  2  fuel  oil  which  has  a  Sax's  level  of  3  in  toxicity 
corresponding  to  a  HARM  rating  of  3. 

B.  Persistence  Multiplier  -  Factor  Rating  0.9.  No.  2  fuel  oil  falls 
within  the  category  of  substituted  and  other  ring  compounds. 

Site  No.  3: 


o  A-l:  Hazardous  Waste  Quantity  -  Factor  Rating  S.  The  quantity 
estimated  to  have  entered  the  ground  at  this  site  is  much  less  than 
the  20  drum  limit  for  the  small  quantity  category. 

o  A-2:  Confidence  Level  -  Factor  Rating  S.  This  is  based  on  a 

knowledge  of  the  types  and  quantities  of  waste  stored  at  this  site. 

o  A-3:  Hazard  Rating  -  Factor  Rating  H.  The  flash  point  of  sane 
solvents  stored  at  this  site  is  below  80°F. 

B.  Persistence  Multiplier  -  Factor  Rating  1.0.  The  substances  stored 
at  this  site  may  have  included  1/1,1  Trichloroethane  and/or 
Trichloroethylene . 
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Site  No.  4: 


o  A-l:  Hazardous  Waste  Quantity  -  Factor  Fating  M.  Because  of  leak 
rates  for  this  UST,  it  was  determined  that  as  little  as  1,000  and 
as  much  as  4,400  gallons  per  year  of  fuel  oil  may  have  leaked  into 
the  ground. 

o  A-2:  Confidence  Level  -  Factor  Rating  C.  The  leak  rates  were 
determined  from  actual  leak  test  results. 

o  A-3:  Hazardous  Rating  -  Factor  Rating  H.  The  substance  involved  is 
No.  2  fuel  oil  which  has  a  Sax's  Level  of  3  in  toxicity 
corresponding  to  a  HAEM  rating  of  3. 

B.  Persistence  Multiplier  -  Factor  Rating  0.9.  No.  2  fuel  oil  falls 

within  the  category  of  substituted  and  other  ring  compounds. 

Site  No.  5: 

o  A-l:  Hazardous  Waste  Quantity  -  Factor  Rating  M.  Because  of  leak 
rates  for  this  UST,  it  was  determined  that  as  little  as  2,100  and 
as  much  as  2,300  gallons  per  year  of  fuel  oil  may  have  leaked  into 
the  ground. 

o  A-2:  Confidence  Level  -  Factor  Rating  C.  The  leak  rates  were 
determined  from  actual  leak  test  results. 

o  A-3:  Hazardous  Rating  -  Factor  Fating  H.  The  substance  involved  is 
No.  2  fuel  oil  which  has  a  Sax's  Level  of  3  in  toxicity 
corresponding  to  a  HAEM  rating  of  3. 

B.  Persistence  Multiplier  -  Factor  Rating  0.9.  No.  2  fuel  oil  falls 

within  the  category  of  substituted  and  other  ring  compounds. 
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Site  No.  6; 


o  A-l:  Hazardous  Waste  Quality  -  Factor  Rating  S.  The  quantity 
estimated  to  have  entered  the  ground  at  this  site  is  less  than  the 
20  drum  limit  for  the  small  quantity  category. 

o  A-2:  Confidence  level  -  Factor  Rating  C.  This  is  based  on  a 

knowledge  of  the  types  of  materials  used  at  this  site. 

o  A-3 :  Hazard  Rating  -  Factor  Rating  H.  The  flash  point  of  seme 

solvents  stored  at  this  site  is  below  80°F. 

B.  Persistence  Multiplier  -  Factor  Rating  1.0.  The  substances  used  at 
this  site  may  have  included  1,1,1  Trichloroethylene  along  with  115-145 
octane  aviation  gasoline. 

Site  No.  7: 


o  A-l:  Hazardous  Waste  Quantity  -  Factor  Rating  S.  Although  the 
quantity  could  not  be  accurately  approximated,  information 
concerning  fuel  losses  from  this  tank  tend  to  indicate  a  small 
volume  of  fuel  was  lost. 

o  A-2:  Confidence  Level  -  Factor  Rating  C.  This  is  based  on  the 
knowledge  of  the  type  of  materials  used  at  this  site. 

o  A-3:  Hazard  Rating  -  Factor  Rating  H.  The  leaded  gasoline  stored 
in  this  tank  has  a  Sax's  level  of  3  in  toxicity  which  corresponds  to 
a  HARM  rating  of  3. 

B.  Persistence  Mnitipi  ier  -  Factor  Rating  0.9.  Leaded  gasoline  stored 
in  this  tank  falls  within  the  category  of  substituted  and  other  ring 
ccnpounds. 
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Site  No.  8; 


o  A-l  -  Hazardous  Waste  Quantity  -  Factor  Rating  S.  The  quantity  of 
contaminants  present  at  this  site  is  not  accurately  known  but  should 
be  well  below  the  20  drum  upper  limit  for  the  small  quantity 
category. 

o  A-2:  Confidence  Level  -  Factor  Rating  C.  This  is  based  on  the 
known  types  of  waste  generated  at  this  site. 

o  A-3:  Hazardous  Rating  -  Factor  Rating  L.  Motor  oil  and  grease  are 
the  suspected  contaminants.  These  substances  have  a  low  hazard 
rating. 

B.  Persistence  Multiplier  -  Factor  Rating  0.9.  Motor  oils  fall  into 

the  category  of  substituted  and  other  ring  cotpounds. 

Site  No.  9: 

o  A-l:  Hazardous  Waste  Quantity  -  Factor  Rating  M.  The  estimated 
quantity  of  waste  materials  that  may  have  entered  the  ground  at  this 
site  was  2,970  gallons. 

o  A-2:  Confidence  Level  -  Factor  Rating  C.  Interviewees  confirmed 
the  amounts  of  JP-4  vised  at  this  site. 

o  A-3:  Hazard  Rating  -  Factor  Rating  H.  See  Site  1,  Section  A-3. 

B.  Persistence  Multiplier  -  Factor  Rating  0.9.  See  Site  1,  Section  B. 

Site  No.  10: 

o  A-l:  Hazardous  Waste  Quantity  -  Factor  Rating  L.  The  estimated 
quantity  of  waste  materials  that  may  have  entered  the  ground  was 
10,100  gallons. 
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o  A-2 :  Confidence  Level  -  Factor  Rating  H.  See  Site  9,  Section  A-3. 
o  A-3:  Hazard  Rating  -  Factor  Rating  H.  See  Site  1,  Section  A-3. 

B.  Persistence  Multiplier  -  Factor  Rating  0.9.  See  Site  1,  Section  B. 
Site  No.  11: 

o  A-l:  Hazardous  Waste  Quantity  -  Factor  Rating  L.  The  quantity  of 
JP-4  fuel  that  was  assumed  to  be  missing  was  over  10,000  gallons. 

o  A-2:  Confidence  Level  -  Factor  Rating  C.  The  quantities  were 

reported  by  interviewees  and  Base  records. 

o  A-3:  Hazard  Rating  -  Factor  Rating  H.  See  Site  1,  Section  A-3. 

B.  Persistence  Multiplier  -  Factor  Rating  0.9.  JP-4  falls  within  the 
category  of  substituted  and  other  ring  ccnpounds. 

For  All  HARM  Rated  Sites  (except  Site  No.  12) : 

C.  Physical  State  Multiplier  -  Factor  Rating  1.0.  The  materials  released 
at  each  site  were  in  a  liquid  state. 

Site  No.  12: 


o  A-l:  Hazardous  Waste  Quantity  -  Factor  Rating  S.  The  suspected 
ocxitaminant  is  lead  from  the  aranunitian  slugs  that  were  fired  into 
the  sand  piles.  It  is  not  expected  that  the  quantity  of  lead 
fragments  could  exceed  5  tons. 

o  A-2:  Confidence  Level  -  Factor  Rating  S.  The  lack  of  confidence 
is  due  to  the  unknown  quantity  and  conflicting  interviewee 
verification. 
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o  A-3:  Hazard  Fating  -  Factor  Fating  L.  Lead  is  relatively  inert  and 
does  not  represent  a  high  or  moderate  environmental  hazard  in  a 
neutral  or  very  slightly  acidic  environment. 

B.  Persistence  Multiplier  -  Factor  Fating  1.0.  Lead  falls  into  the 
category  of  heavy  metals. 

C.  Physical  State  Multiplier  -  Factor  Fating  0.5.  The  material  was  in 
solid  form. 
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III.  PATHWAYS  CATEGORY 


A.  Evidence  of  Contamination. 

Site  No.l:  Factor  Rating  100  -  Direct  Evidence.  Analyses  of  soil  samples 
revealed  a  significant  toxic  component  in  these  samples. 

Site  Nos.  2.  4.  5:  Factor  Rating  100  -  Direct  Evidence.  Fuel  tanks  were 
tested  and  found  to  be  leaking  at  known  rates. 

Site  No.  7:  Factor  Rating  100  -  Direct  Evidence.  Analyses  of  ground-water 
samples  indicated  the  presence  of  volatile  halocarbons  and  aromatics. 

Site  Nos.  3.  6.  8-10.  12:  Factor  Rating  0  -  No  Evidence.  There  is  no 
direct  or  indirect  evidence  that  contaminants  are  migrating  from  these 
sites. 

Site  No.  11:  Factor  Rating  80  -  Indirect  Evidence.  Visual  evidence  of 
contaminants  seeping  from  containment  basin  and  "oil  sheen"  cm  banks  of 
ditch  indirectly  indicate  migration  of  contaminants.  Samples  of  this  oily 
substance  oculd  not  be  collected  in  large  enough  quantities  to  accurately 
match  it  to  JP-4. 

B-l  Potential  for  Surface  Water  Contamination 

o  Distances  to  Nearest  Surface  Water  (includes  Drainage  Ditches  and 
Storm  Sewers) ;  Factor  Rating  3.  Each  of  the  identified  sites  on 
the  base  are  within  500  feet  of  surface  water  except  for  Site  No.  12 
which  has  a  Factor  Rating  of  2. 

o  Net  Precipitation:  Factor  Rating  2.  Net  precipitation  at  this  base 
is  calculated  to  be  7.5  inches  per  year. 


D-33 


o  Soil  Erosion; 


Site  Nos.  1-5.  7.  and  12:  Factor  Rating  l.  There  were  no  visible 
signs  of  significant  erosion  at  these  sites. 

For  Site  Nos.  6.  and  8-11:  Factor  Rating  0.  The  two  old  FTA's 
(Site  Nos.  9  &  10)  have  been  partially  graded  so  the  surface  of 
contaminated  material,  if  it  exists,  would  be  covered  by  graded 
fill.  Site  Nos.  6,  8,  and  11  shewed  no  signs  whatsoever  of  erosion. 

o  Surface  Permeability:  Factor  Rating  1.  Surface  soils  at  the  base 
tend  to  be  silty  sand  to  clayey  sand  on  the  surface  with  moderate 
permeabilities.  The  one  exception  was  Site  No.  8  which  is  asphalted 
on  the  surface  and  received  a  Factor  Rating  of  3. 

o  Rainfall  Intensity  Based  On  1-Year,  24-Hour  Rainfall:  Factor 

Rating  2.  The  1-year,  24-hour  rainfall  value  is  2.7  inches. 

B^2  Potential  for  Flooding:  Factor  Rating  0.  According  to  the  Flood 
Insurance  Rate  Map  (FIRM)  for  the  National  Flood  Insurance  Program,  the  Base 
does  not  lie  within  a  100  year  floodplain. 

&-3  Potential  for  Ground-water  Contaminations . 

o  Depth  to  ground  water;  Factor  Rating  3.  Base  records  and  past 
excavations  on  the  Base  indicate  a  shallow  water  table  of  less  than 
10  feet  in  most  places  under  the  Base. 

o  Net  Precipitation:  Factor  Rating  2.  See  B-l. 

o  Soil  Permeability:  Factor  Rating  2.  The  soils  beneath  the  surface 
tend  to  have  a  higher  clay  content  than  the  soil  on  the  surface  but 
interbedded  lenses  of  gravels  and  silty  sand  give  a  similar  overall 
permeability. 


o  Subsurface  Flows: 


Site  Nos.  1.  2.  4.  5  and  7:  Factor  Rating  2.  All  these  sites  are 
belcw  the  natural  ground  surface  and  therefore  are  usually  in 
contact  with  water  table,  especially  in  wet  seasons. 

Site  Nos.  9-11:  Factor  Rating  1.  These  sites  cue  on  or  near  the 
surface  and  therefore  are  in  contact  with  the  water  table  less 
frequently  that  the  sites  listed  above. 

Site  Nos.  3.  6,  8,  and  12:  Factor  Rating  0.  These  sites  have  a 
very  lew  probability  of  coming  in  contact  with  the  water  table. 

o  Direct  Access  To  Groundwater:  Factor  Rating  0.  With  the  exception 
of  Site  No.  12,  there  is  a  lew  risk  that  contaminants  at  these 
sites  have  direct  access  to  ground  water.  Site  No.  12  has  a  Factor 
Rating  of  Zero  since  there  is  no  evidence  that  the  lead  slugs  have 
direct  access  to  ground  water. 


IV.  WASTE  MANAGEMENT  FRACTICES  CATEGORY 
Waste  Management  Factor  Multiplier: 

Site  Nos.  11  and  12:  Factor  Multiplier  0.95.  These  sites  have  limited 
containment. 

All  other  sites:  Factor  Multiplier  1.0.  There  are  no  forms  of 

containment  at  these  HARM  scored  sites. 
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APPENDIX  E 


TEST  RESULTS 

MARYLAND  AIR  NATIONAL  GUARD  BASE 
MARTIN  STATE  AIRPORT 
BALTIMORE,  MARYLAND 


SITE  1 

Old  POL  Underground  Storage  Tanks 
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DEPARTMENT  OF  THE  AIR  FORCE 

USAF  OCCUPATIONAL  AND  ENVIRONMENTAL  HEALTH  LABORATORY  (AFSC) 
BROOKS  AIR  FORCE  BASE,  TEXAS  78235-5501 


PE**'  V  TO 

ATTN  Ol 


EC 


2  0  1987 


subject  Consultative  Letter,  87-029EQ0339CA0,  Aquatic  Toxicity  Test,  Warfield  ANGB  MS 


I  175  TAC  Cl inic/SGPB 

1.  Introduction:  We've  completed  aquatic  toxicity  tests  on  water  extractions 
made  from  your  soil  samples.  These  were  the  samples  you  collected  from  your 

<  •Fire-  Pit  4-rain  Log  -or-ea-and  submitted  to  us  on  13  December  86  (GS860172  though 
>. ■;*'*'<*■'*  GSS60176) .  Our  tests  indicated  the  extractions  made  from  all  of  your  samples, 
except  for  your  control  (GS860172),  were  acutely  toxic  to  aquatic  organisms. 

2.  Background: 

a.  Our  aquatic  toxicity  tests  were  performed  to  determine  whether  toxic 
materials  could  be  solubilized  from  the  soils  in  your  Fire  Pit  Training 
area.  The  results  of  this  test  will  aid  in  determining  whether  the  soils  in 
the  pit  will  need  to  be  treated  as  hazardous  wastes. 

b.  We  performed  our  aquatic  toxicity  tests  following  the  procedures  in: 
(1)  sixteenth  edition  of  Standard  Methods  for  the  Examination  of  Water  and 
Wastewater;  (2)  Methods  for  Measuring  the  Acute  Toxicity  of  Effluent  to 
Aquatic  Organisms,  EPA-600/4-85/013;  and  (3)  Quality  Assurance  Manual  for 
Performing  Acute  Toxicity  Tests,  FOER  Biological  Section,  1983.  We  used 
Pimephales  promelas  (fathead  minnow)  as  the  target  organism  and  ran  the  test 
for  72  hours. 

3.  Project  Personnel : 

Maj  Thomas  R.  Doane 
SSgt  Christina  M.  Koenig 
SrA  Harold  D.  Casey 

4.  Results: 

a.  We  received  your  samples  on  24  Dec  86.  Our  bioassay  was  performed 
from  7  to  9  Jan  87.  The  results  (Atchs  1-5)  discussed  here  were  reported  to 
you,  by  telephone  on  13  Jan  87. 

b.  At  time  of  testing,  we  mixed  500  mg  from  each  of  your  soil  samples 
with  1000  ml  of  our  laboratory  water.  This  mixture  was  agitated  for 
approximately  8  hours  then  settled  for  over  12  hours.  We  ran  duplicate 
toxicity  tests  with  250  ml  of  the  supernatent  for  each  sample  (see  Atch  6). 
There  were  ten  fathead  minnows  added  to  each  test  container. 

c.  The  water  extractions  of  all  of  your  soil  samples,  except  for  your 

,  control  (GS860172),  were  toxic  to  our  test  organisms^ 
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5.  Conclusions  and  Recommendation: 


a.  Your  soils  might  not  be  classified  as  hazardous  wastes  according  to 
current  regulations.  We  submitted  samples  to  our  Analytical  Services  Division 
(USAFOEHL/SA)  Tor  the  EP  Toxicity  test,  the  Corrosivity  test  and  the 
Ignitability  test  (Atch  7).  All  of  your  samples  passed  all  of  the  tests  with 
the  exception  of  GS8601 76  which  had  0.23  mg/1  of  lead.  (The  allowable  level 
of  contamination  is  0.2  mg/1.)  However,  the  aquatic  extraction  and  toxicity 
test  we  performed  is  currently  required  by  the  State  of  California.  We  chose 
to  use  this  test  since  California  often  leads  the  nation  in  environmental 
protection  legislation  and  this  procedure  is  a  realistic  approximation  of  what 
could  enter  the  ground  or  surface  waters.  There  was  obviously  a  significant 
toxic  component  to  all  of  your  samples. 

b.  If  you  have  any  concerns  about  leaching  of  this  soil  site  into  ground 

or  surface  water,  you  should  attempt  to  identify  the  toxic  component.  Due  to 
the  use  of  the  area  as  tra-in. i. ng— p-i t ,  the  material  is  likely  to  be 

organic  in  nature;  probably  some  partially  combusted  material  used  to  start  a 
fire.  As  part  of  the  various  IRP  studies  conducted  by  USAFOEHL/TS,  we  have 

seen  residuals  of  many  potentially  toxic  chemicals  such  as  benzenes,  naphthalenes, 
phthalates,  pyrenes  and  anthracenes. 

c.  If  you  would  like  to  attempt  to  identify  the  toxic  component  of  these 
samples,  we  suggest  you  submit  the  following  samples: 

(1)  A  100  gram  sample  for  EPA  series  625  analysis.  (Mark  this  sample 
for  Mr  Martin's  attention.) 

(2)  A  100  gram  sample  for  EPA  series  8020  analysis. 

(3)  A  100  gram  sample  for  oils  and  grease  analysis.  Mark  the 

paperwork  that  you  want  identification  of  components  if  high  levels  of  oils 

and  greases  are  found. 

(4)  Send  all  samples  to  USAF0EHL/SA  with  required  paperwork. 

(5)  Please  annotate  on  all  paperwork  that  a  copy  of  the  results  are 
to  be  sent  to  USAF0EHL/ECQ,  Attn:  Major  Doane. 

6.  If  you  have  any  questions  or  need  further  assistance,  please  contact  Maj 
Thomas  R.  Doane  at  AUT0V0N^240-3667  or  commercial  (512)  536-3667. 


USAF,  BSC  7  Atch 

Chief,  Consultant  Services  Division  1-5  Results 

6.  Bioassay  Info  Sheet 

7.  Chemical  Analysis 

cc:  HQ  ANGSC/SG 
HQ  AFSC/SGPB 
0L  AD,  USAF0EHL 
USAF  Rgn  Med  Cen 
Wiesbaden/SGB 


E-3 


TEST  NUMBER:  0  0441  007  1  BASE  SAMPLE  NUMBER:  GSB60172  SPECIAL  PROJECT  NUMBER:  B701001  CL  /  TR  NUMBER:  87-  EQ0441AD 
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15  October  1986 

USAFOEHL 

AQUATIC  BIOASSAY  INFORMATION  SHEET 

RATIONALE: 

The  use  of  living  organisms  to  detect  the  presence  of  toxic  materials 
in  the  environment  goes  back  to  the  use  of  parakeets  in  coal  mines  to 
indicate  to  the  miners  that  the  air  was  not  fit  to  breathe.  We  use 
aquatic  organisms  at  USAFOEHL  for  the  same  conceptual  purpose:  to  detect 
the  presence  of  toxic  materials  in  the  environment.  We  use  juvenile  water 
fleas  ( Daphnia  magna)  and  fathead  minnows  ( Pimephales  promelas )  for  two 
main  purposes.  First,  we  use  them  to  test  for  toxicity  of  USAF  base 
effluents;  particularly  for  NPDES  permit  compliance.  Second,  these 
aquatic  organisms  serve  as  reliable  indicators  for  screening  suspected 
contaminated  water  samples  before  more  expensive  chemical  analysis  are 
attempted  to  support  fish  kill  investigations.  We  also  use  the  larvae  of 
a  mosquito  (Wyeomyia  smithi i )  as  well  as  a  species  of  aquatic  bacteria 
(Photobacterium  phosphoreum)  for  testing  the  toxicity  of  selected  water 
samples.  We  do  this  because  all  too  often  when  water  samples  are 
collected  in  support  of  a  fish  kill  investigation  they  are  taken  a 
considerable  time  after  the  event.  Therefore,  the  water  submitted  to  us 
may  not  be  representative  of  the  situation  at  the  the  time  of  the  event 
and  may  not  be  toxic  at  all.  This  biological  screening  protocol  saves  us 
the  considerable  time  and  money  required  to  perform  a  battery  of  tests  in 
an  attempt  to  isolate  a  nonexistent  toxic  component. 

PROCEDURES : 

We  perform  our  aquatic  toxicity  tests  following  the  procedures  in: 

(1)  Standard  Methods  for  the  Examinat ion  of  Water  and  Wastewater  (16th 
Edition) ;  C2)  Methods  for  Measuring  the  Acute  Toxicity  of  Effluents  to 
Freshwater  and  Marine  Organisms,  EPA/60O/4-85/O13 ;  and  T~3)  Quality 
Assurance  Manual  for  Performing  Acute  Toxicity  Tests,  FDER  Biological 
Section,  1983. 

To  perform  our  standard  48  hour  acute  toxicity  test  we  use  250  ml  of 
sample  for  the  Daphnia  or  2000  ml  for  the  fish.  All  tests  are  run  in 
glass  beakers.  We  use  juvenile  fish,  less  than  3  months  old,  which  are 
approximately  one  inch  in  length  and  1  gram  in  weight  which  were 
originally  obtained  from  the  National  Fish  Hatchery  in  Uvalde  TX.  We  use 
juvenile  Daphnia,  less  than  24  hours  old.  We  always  run  at  least  one 
duplicate  of  each  test  and  two  simultaneous  controls,  which  are  set  up 
exactly  the  same  as  the  test,  but  use  our  standard  laboratory  dilution 
water.  (We  use  dechlorinated  Brooks  AFB  tap  water  which  comes  from  the 
Edwards  underground  aquifer  and  is  of  very  high  quality  as  our  dilution 
water.)  The  controls  are  used  to  confirm  the  reliability  of  our  test 
procedure.  In  the  instances  where  we  are  required  to  determine  the  amounti 
of  a  suspected  toxicant  that  would  kill  half  the  organisms  (LC50),  jj 

additional  dilutions  of  the  sample  are  required.  We  routinely  use  50%  ana 
25%  of  the  sample  mixed  with  our  laboratory  water  plus  an  undiluted  100% 
sample.  The  organisms  are  observed  every  24  hours  to  determine  deaths,  | 
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the  number  of  which  is  proportional  to  the  level  of  toxicity.  We  use 
death  as  the  end  point  of  our  tests,  or  in  the  case  of  the  Daphnia ,  the 
cessation  of  all  movement,  even  on  stimulation.  Our  tests  are  run  in 
environmental  chambers  at  a  constant  22  degrees  centigrade  (+/-  one 
degree) . 

USAFOEHL  BIOASSAY  RECORD  SHEET: 

The  attached  record  sheet  reports  the  results  of  our  toxicity  test  as 
well  as  basic  analytical  information.  Each  page  represents  one  sample 
with  all  dilution  percentages  used.  Your  "BASE  SAMPLE  NUMBER"  and  our 
"TEST  NUMBER"  are  indicated  on  the  first  line  as  our  "SPECIAL  PROJECT 
NUMBER"  and  our  "CONSULTATIVE  LETTER  (CL)  OR  TECHNICAL  REPORT  (TR)  NUMBER" 
where  relevant.  Your  organization  and  our  project  personnel  are 
identified  in  the  next  section  along  with  the  sample  receipt  date.  Our 
target  organism  is  identified  next  with  the  LC50  if  one  was  calculated  and 
the  "DURATION:"  of  the  test  in  "HOURS".  We  next  have  listed  results  of 
the  analyses  we  performed  on  the  raw  sample,  such  as  "D.G."  (dissolved 
oxygen),  "PH",  "TEMPERATURE"  (centigrade  and  fahrenheit),  "ALKALINITY"  (as 
mg/1  CaC03),  "HARDNESS"  (as  mg/1  CaC03),  "CL"  (chlorine)  and  any  relevant 
"OTHER  DATA".  We  also  note  the  time  and  date  we  actually  start  the  test. 
The  numbers  "1"  through  "7"  signify  the  number  of  replicates.  (There  will 
always  be  at  least  one  duplicate  of  each  sample  dilution  tested.)  The 
"STARTING  NUMBER"  refers  to  the  number  of  organisms  used  in  each  test, 
usually  10.  The  "DILUTION  PERCENT"  refers  to  the  concentration  of  your 
sample  used  in  each  replicate.  Undiluted  sample  is  identified  as  100% 
dilution  and  0%  dilution  represents  the  laboratory  control  samples  which 
will  be  the  same  for  each  page.  (If  run  on  the  same  day,  the  two  controls 
will  serve  for  all  samples  run  that  day.)  "SURVIVAL  NUMBER"  is  the  number 
of  organisms  still  alive  at  that  "TIME  INTERVAL".  "SURVIVAL  PERCENT"  will 
read  100  when  no  toxicity  is  measured.  The  lower  the  percent  survival  the 
more  toxic  the  sample.  Observations  are  annotated  at  each  24  hour  hour 
mark.  There  may  be  an  occasion  to  run  a  test  through  96  hours  depending 
on  the  circumstance,  otherwise  these  areas  will  be  left  blank.  We  also 
report  the  DO,  pH  and  any  other  relevant  parameters  at  each  time  interval. 

Please  call  Major  Tom  Doane  at  AUTOVON  240-3667  (Commercial 
512/536-3667)  if  you  have  questions  about  our  procedures  or  your  results. 
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I  6 AMPLE  IDENTITY: 
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LABORATORY  ANALYSIS  RCrORT  AMD  RECORD 
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I  DATE 


I  I  ROM:  USAFDEHL/SA — •  I 
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I  E.F.  TOXICITY  METALS  ANALYSIS  OINITO  « 

- t'svv ~rT7~  it':*  j 

_ _  }SA?2S2L  1  1 <§113 °5J!-  , 

i  oehl  •  i  ml  !  u*^  •*  inv  *  !  ms 

i - 1  - 1 - - 1 - - —  i - 1  — — — - 1 


<o.o5 


I  Arsenic  10021  (q,qJ 


I - - - I 

I  Cadniun  10271  <o.ol  \  <o.ol  *  <o.ol  J  <©.o| 


;  L®*d  0*H _ j  O.  II _ j_O.I3 _ \  Ct>3 _ JCSS^ 

I  Herevry  719001  <0.cx>l  *  Eo.oot  •f'o.ooi  J  fo.©©:  I  <*o  .oof 

1 _ 

1  Co  .ol 


O  .o3 


!  <0.01 


<o.os 


0.13 


e.t3 


Requesting  Agency: 

OS*  l/&* 

1  *,00*1  At-  a.  Ti 


aeTx  v.*\v’«  *Kn  t?».  n*^ 
NCOiC  Oc|  upaijoM)  Jatyifttfy- krir. 


i  6&jdJ0^^0tr^\/ncO 


I  EDUARD  A.  HRNA 
I  Physical  Science  Technician 
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Underground  MDGAS  Tank  Excavation 
North  of  Building  1140 


JOINT  MESSAGE  FORM 


>i  t  umi*  iinin 


UNCLASSIFIED 


FROM  175  fFC  MARTIN  STATF.  AIRPORT  BALTIMORE  MD  / /DKE/iT^ 
T0  AIR  NATIONAL  CUARD  SPT  CTR  ANDREWS  AFB  MD/ /DEV / / 


UNCLASSIFIED 

SUBJECT:  POTENTIAL  CROUNDWATER  CONTAMINATION 

l.  BE  ADVISED  THAT  SOIL  SAMPLES  TAKEN  NEAR  AN  UNDERGROUND  MOGAS  FUEL  TANK 
INDICATE  THE  PRESENCE  OF  VOLATILE  HALOCARBONS  AND  AROMATICS.  SAMPLING  WAS 
INITIATED  BASED  UPON  ODORS  EMANATING  FROM  AN  ADJACENT  EXCAVATION. 


2.  THE  MARYLAND  DEPARTMENT  OF  NATURAL  RESOURCES  HAS  BEEN  INFORMED  OF  SAMPLf| 
RESULTS.  THE  MAGNITUDE  AND  EXTENT  OF  THE  PROBLEM,  IF  ANY,  IS  UNKNOWN.  WE 
WILL  ADVISE  YOU  OF  FURTHER  DEVELOPMENTS  AS  THEY  OCCUR. 


135  TAC/CC 


175  TFG/CC/SCPB 


UMMIB  ItNOMMl  llltl  (Mild  »NUh| 

SCOTT  A.  KEARBY,  CAPT,  MDANC 
ASSISTANT  BASF.  ENGINEER 


|HI|  (iWI  i.tilur 


20  1 20(12  MAR  B7 
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BROOKS  AFB  TX  78235-5501 
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VOLATILE  HALOCARBONS 

METHODOLOGY:  EPA  601 

1 

• 

• 
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Results  in  aicrograms  per  liter. 

DATE  ANALYZED  iJllOOf  7  / 

MD  »  None  Detected.  Less  than  the  detection  Limit. 

TRACE  -  Present,  but  quantity  less  than  quantitative  limit. 
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Results  in  aicrograns  per  liter. 


HD  ■>  Rone  Detected.  Less  than  the  detection  Limit 

TRACE  ■  Present,  but  quantity  less  than  quantitative  limit. 
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Nan-Potable  Wells 
Buildings  5045  and  5100 
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■  olaule  Aromatics 


Hethodologyt  EPA  602 
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EASE  NO i 
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H-ftt  I 
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Detection 
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ND  TR 


Benzene 


Chlorobenzene 


Results  in  micrograms  per  liter. 


ND  •  None  detected  Less  than  the  detedioo  Emit 
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ND-NONE  DETECTED,  LESS  THAN  THE'  DETECTION  LIMIT. 
TRACE-PRESENT  BUT  LESS  TUAN  THE  QUANTITATIVE  LIMIT. 

ax 


ax 
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.ABORATORY  AHA  LYSIS  REPORT  AHO  RECORD  (Genera/) 


- - - __ - L 

*  .  ,"0,‘  USAF  OEHL/SA 

ilprTri - - - - — - — - - Brooks  APB  TX  7B?j 

TrrTTTrrrrvrB - — 

olatile  Aromatics 

Methodology:  EPA  602 

<>0  o  M<  S-C^-r 

5EHL  NO< 

RBI 

Bn 

Detection 

Limit 

BASE  NOi 

CPt^06*/0 

HHHH 1 

ND 

TR 

Benzene 

— r°  p..,— 

-I-*  _ 

. 

HPB 

H 

Chlorobenzene 

»o- r 

-  - 

mm 

Rl 

1^2-Dichlorobenzene _ 

UD 

_ UP  - 

• 

mm 

wm 

LJ-PichlpipPcnacnc _ 

U  0 

UP 

BUS 

— 

L-lrPiphlprpbcmtnc _ 

n)  D 

Alo 

■n 

wm 

Ethylbenzene 

t-g. _ 

-  up 

n 

Toluene 

MD 

Up  •  v 

— 

Rl 

| 

,*T 

Results  in  micrograms  per  liter. 


* 

ND  •  None  detected  Less  than  the  detedioo  Kali  . 
Trace  •  Prtseit  hut  less  than  the  quantitative  limit 

ATE  ANALYZED: 


*  1  JAN  1985 


♦ 


miqucsumo  »6mcT  am »•••/ 

nSTflC  S//9# 

'Jtnrxe’/'P  Avia 

6*1  TT/rrt/tet  0i#  j/a  *9-  aff} 


Koiely  Si  S  Completed  V  r  Cetil  Ktt 
L*b# 


LABORATORY  ANALYSIS  RFPORT  AND  RECORD  (General 


1AM.LC  IOt  Hi  IT  ¥ 

‘  WATER 


DAI  t 

?!  T HrJ  J'T 


USAF  OEKL/SA 

BROOKS  APB  TX  78235  “5000 


JO  AJ0V?*/ 


test  roA 


Volatile  Halocarbons 


I’Hllff.BCBB 


EPA  Method  601 


OEHL  NO: _ _ 


BASE  NO: _ 


Bromodichlorome  thane _ 


Broraoforo 


Bromone thane 


Carbon  Tetrachloride _ 


Chlorobenzene 


Chloroethane 


2-Chloroethylvinyl  ether 


Chloroform  _ 


Chlorooe thane 


Dibromochloroaethane  _ 


1.2-Di chlorobenzene  _ 


1 . 3-Dichlorobeozene 


1.4-Dichlorobenzeoe _ • 


Dichlorodif luorooe thane 


1, 1-Dichloroethane _ 


1,2-Dichloroethaue _ 


1. 1-Dichloroethene 


trans-1 , 2-Dichloroe  thene 


r  1.2-Dichloropropane 


cis-1, 3-Dichloropropene 


trans-1 , 3-Dichloropropene 


Methylene  Chloride 


1.1,2, 2-Te  tra chloroethane 


Tetrachloroethylene 


1,1, 1-Trichloroe thane 


1.1, 2-Trichloroe  thane 


Trichloroethylene  _ 


Tri  ch  lo  ro  f  1  uo  rome  thane 


Vinyl  Chloride _ _ 


Results  in  Micrograms  per  Liter 

BATE  ANALYZED*  |  -  3- 


2  1  JAN  1385 


*  C*r>p\tTt4  ^ Y  Co****'-'1 


ncoucsTiMc  AOtHcr  a  ™ 

ms  *r*t  cr.*;c/s<rpfl 
V»er>P:el4  /!•>  46 # 
fiel+mcr-#  ^  no  3lX9C~*ft1 


ND-NONE  DETECTED,  LESS  THAN  THE*  DETECTION  LIMIT. 
TRACE-PRESENT  BUT  LESS  TUAN  THE  QUANTITATIVE  LIMIT. 
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Results  in  eiicrograms  per  liter. 


HD-None  Detected.  Less  than  the  detection 
limit. 

TRACE- Present  but  less  than  the  quantita¬ 
tive  limit. 

DATE  ANALYZED:  $  r*\  Aft  *  S' 


•COUCH  IMG  ASCNCV  **+„,) 

\0c*c^ka\c5L  '£^<aQi 

ftc-Vto.  (WO 

siaao-as^R 


,  IOOTE-.  ^Vvxlus'vs-  Cjorn^ete^. 
*Vx\  Cor\Vx-c^.Qjt  V^oo'ra.Voru. 


'“V  _  /*  /  /9% 


MAY 
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ENVIRONMENTAL  SAMPLING  DATA 

(Vcm  Otic  spec*  lot  Mdimjul  latprinl)  ”~™*“ 


sampling  sire 

'iSrfiW  t>\h\h\! 

BASE  WHERE  SAMPLE  COLLECTED 

SAMPLING  SITE  DESCRIPTION 

_ ti/rA  X/£>Q  cs&n 

COLLECTION  METHOD' 

j^lGHAB  |  |  COMPOSITE _  HOURS 

<S6P&.  A  70/  j&ss/es*  &  //*.  M 


DATE  COLLECTION  BEGAN 

A  ^VTTTo^u 


TIME  COLLECTION  BEGAN 
(34  hour  clock) 

_ /O*o _ 


MAIL  ORIGINAL  Q  Al  /.J  /  W&  /  ? 

REPORTS  - —  -L.  ZL.  L_J|g  L — 

TO  COPY  I 

(circle  II  — - -§» - 

|  COPY  2  ||||%  _ 

SAMPLE  COLLECTED  BY  (Hcmc.OimOc^lMC) 

<2  >  Hr  yS/H,  {jLL-t  'TWXtzA 

REASON  FOR  jSSj?")  7  A^ACCrf>t 

SUBMISSION  ■jSj  R.ROUTII 


IT^nt&cAA 


9*77l 


A-ACCIDENT/IMCIDENT 
R-ROU  TINE/ PER  IODIC 


SIGN  AXURi 


C -COMPLAINT 
N-NPDES 


AUTOVON 

<#3r-f9P, 


F.FOLLOBUP/CLEANUP 

O-OTHERfifMClfr/ 


BASE  SAMPLE  NUMBER 


tewif7 


CROUP  A 
00610 

tinmnnl. _ 

hcmical  Omni  Dnn«?j^ 
0Q52S 

jeldahl  Nitrogen 


ANALYSES  REQUESTED  (  chock  appropriate  block* ) 

00900 1  r  —  '  ~7~ 


Hardnea* 

Iron 

Lend 

Mamiesium 


Rccldue.Seltlecbie 
Realdue,  Volatile 

SlliCb _ 

Specific  Coniictanca 


GROUP  T 

I5T57 


Bromofonn 

. '■  .  1 

Bromodlchlorome  thane 

I -  - 1 

Carbon  Tetrachloiide 


_ 

^  ^  00615 
UUiiC _ 

Mercury  71900 

Sulfite  00740 

Chlorome  thane  144  IS 

DU  a*  Grease  00560 

Nickel  01067 

Surfactants  -MBAS  38260 

Dibromochlorome  thane32 105 

Dreanlc  Carbon  00680 

Potassium  00937 

TUrbidity  00076 

Methylene  Chloride  11111 

OnhoDhoanhate  00671 

Selenium  01147 

Teuachloroethylene  11115 

PhoaDhonia.  Total  00665 

SUver  01077 

1,1,1-Trichloroethane  34506 

Sodium  00929 

OROUP  H  | 

Trichloroethylene  39,80 

n&toAmm  group  d  i 

Thallium  01059 

BHC  Isomers  39340 1 

Trihalomethanea  82080 

L 

Cyanide,  Total  00720 

Zinc  01092 

Chlordane  39340 

PCBs  395,6 

r 

Cyanide.  Free _ 00722 

DOT  Isomers  39370 

n 

Dieldrin  393,0 

& 

i/o  A 

IMMmSiM  CROUP  B 

R 

MiiStol  OROUP  o 

Endrin  39390 

L 

Phenol.  32730 

lAcidlty,  Total  70508 

Hep  techier  304,0 

t 

|  Alkalinity, Total  00410 

Heptachlor  Epoxide  39420 

CROUP  F 

Alkalinity. Bicarbonate 00425 

Lindane  397,2 

Antimony  01007 

Bromide  71,70 

Methosychlor  39WU 

Arsenic  01002 

Carbon  Dioaide  00405 

Toxaphene  39400 

Barium  •»«» 

I  Chloride  °°9«0 

2,4-D  3»730 

ON  SITE  ANALYSES 

Beryllium  01012 

Color  000S0 

2,4,5-TP-SUvex  39760 

Parameter  Value 

Boron  01022 

Fluoride  00951 

2.4, 5-T  39740 

Flow  50050  med 

Cadmium  01027 

Iodide  7,865 

Chlorine.TofflP60  me/I 

Calcium  00916 

Odor  00086 

Dissolved  dtl^Ni  mafl 

Chromium,  Total 

Reaidue.Total  00500 

-  00400 

PH  units 

L 

Chromium  VI  01032 

r 

Raaidia.  FU  tarabietflW) 70300 

m  group  j 

Temperaiur/*0010  °C 

L 

.  01042 

Coflotr  _  _ 

t 

Realdua.Non  filterable _ 

FORM 
JAN  Bl 


2752 
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r37  w-vjmm.!: 

^mrFrmTnrr 


TTOFI 


IIFl  Jll 

B75TTTT1T 


nB 


rPOTRTTO 

222E 

i»mvr«; 


ENVIRONMENTAL  SAMPLING  DATA 


(!/••  tfi/t  mpm e«  lor  Mc/tanicj /  /«aprinfj 


■  Tj  ?!':  •  A  •:*•*•  *  ? 

B 


!  EE811 


BASE  WHERE  SAMPLE  COLLECTED 

Lu/)/VG& 


mWm\ 


SAMPLING  SITE  DESCRIPTION 

s'?  Ay>f-  S~?<20  / 


COLLECTION  METHOD 

[g  GRAB  |  |  COMPOSITE _  HOUF 


MAIL  I  ORIGINAL 

REPORTS  I - — - 

TO  jcOPY  I 
fcircl*  If 
e ban Bad} 


REASON  FOR 
SUBMISSION 


A-ACCIDENT/INCIDENT 
R-ROU  TINE/PER  IODIC 


C-COMPLAINT 

N-NPOES 


F-FOLLOWU P/CLEAN UP 
O-OTHERfapacflr; 


BASE  SAMPLE  NUMBER 


L.*; <  ■  - 1 


GROUP  A 


ANALYSES  REQUESTED  (  cluck  appropriate  bloc*.; 


Residue, Setlleable 


Residue.  Volatile 


Silica 


Specific  Conductance 


Hardness 

00900 

Droo 

01045 

GROUP  T 


UBBSS&Siil 


it  b  Greaae 


c  Carbon 


Orthophosphate 


71900 

Nickel 

01067 

Potaaaiua 

00937 

Selenium 

01147 

SUver 

01077 

Sodium 

00929 

Thallium 

01059 

Zinc 

01092 

dtf$  U-. 


GROUP  E 


32730 


GROUP  F 


Addi  tv,  Total 


Alkalinity,  Total 


Alkalinity, Bicarbonate 


GROUP  G 


70508 


00410 


_ ,.00425 


BHC  Isomers 


Chlordane 


DDT  Isomers 


Dleldrin 


Endrin 


Heptacfalor 


Heptacfalor  Epoxide 


GROUP  H 


39340 


Chloromethane  34418 

Dibromochlorome  iliac  e5^ 105 

Methylene  Chloride 

34423 | 

Tetrachloroethylene 

34475 

1,1,1-Trichloroethane 

34506 

Trichloroethylene 

39180 

Trihalom  ethanes 

Antimony 

01097 

Arsenic 

01002 

Barium 

01007 

Beryllium 

01012 

Boron 

01022 

Cadmium 

01027 

Calcium 

00916 

Carbon  Dlomlde 

00405 

Chloride 

00940 

Color 

00080 

Fluoride 

00951 

Iodide 

71865 

Methoxychlor 

JV+OU 

Tosaphene 

39400 

2,4,5-TP-Sllvei 


Mmmmrnmmam 


ON  SITE  ANALYSES 


397601  Parameter 


Flow  50050 


Chlorine.  TofflP60 


Dissolved 


00 


GROUP  J  |  Tempera turrP00 10 
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UIOIaTOKY  AMAi VIII  liwit  AMP  RICPffP  fOtmtl) 


Wumm 


iioou  atp  rx 


VOLATILE  KALOCARBO HS 


METHODOLOGY:  EPA  601 


jmzm, 

Wf&TWEm 


msTTrmnm 


IRB  i-} 

ItVFTTri^nTT 

Twrmvm 

rgy^TTTTTrry 

iWTmm 

iaiwmmu 

l*rcw  rM.viw.Trrrm 

WI-WI-M-m.TTr.T 

l-W-Mim 

TOymgyfm 

lif  104-1 H1M1I: 

mwrmmf 

M! 

.11  ,r»w'TO^T5755Ty55TT 

V14V  Th  if  1-4.1  TT  HW1 

TTrm^TOTTmTTT 


BfVRT^rmrm 

r77?4,Vi-W.?I4.TTTl 
^^KTTTTTTyrTT^H 

■&  SS 5  f  TOgTOTgf 

TfiTzfkTmimiTiVZ 


Rtsulti  in  micrograms  ptr  liter. 

HD  •  Hon*  Detect #d •  Less  then  the  detection  Llalt.  <•/  y 
TRACE  -  Present,  but  quantity  less  then  quantitative  limit. 

Iieu«5ti5i,T5?«ieT^nST3iS*Mi3",B"— 


MS  ASCMCY  0U/IM,  *—»•) 

TfiCClWCjs><rP&  • 
fasl&ft  /SLvd 
f Irv'OfcC’t  ^ 

£}SQD- 


DATE  AHALYIEDi^&S^?^ 

4.  ' 
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SITE  11 

Aboveground  POL  Storage  Tanks 
31  July  1987  Spill 


E-27 


WMITl  -  Otl  $WU  CONTROL  DIVISION 


PINK  •  WRA  ENFORCEMENT 


miOW  PIBSON  OK  KQtNCT  REPORTING  SPtll 


REPORT  OF 
SPILL 

N2  4 6399 

I  5 


STATE  OF  MARYLAND 
DEPARTMENT  OF  NATURAL  RESOURCES 
WATER  RESOURCES  ADMINISTRATION 
TAWES  STATE  OFFICE  BLDG..  ANNAPOLIS.  MD  21401 


TELEPHONE: 

DAY  (301)  269-3SS1 
NIGHT  OR  HOLIDAYS 
(301)  269-3181 


PURSUANT  TOTHEFNtOVISIONSOF  ST  Alt  LAW  AND  REGULATION  (COMAS  04  OS  04  0>|  THE  PERSON  RESPONSE E  TOR  AMOK  smiL  SHAll  PREPARE  A 
COMPLETE  WRIT  TEN  REPORT  Of  THE  OCCURRENCE  AND  PROMPTLY  SUBMIT  |-  QTME  ADMINISTRATION  THE  WRITTEN  REPORT  MAV  NOT  BE  USE  DIN 
ANY  CRIMINAL  CASE  EXCEPT  AS  A  PROSECUTION  FOR  PERJURY  OR  FORGIVING  FALSE  STATEMENT  THE  ADMINISTRATION  RESERVES  THE  RIGHT  TO 
OBTAIN  ANV  FURTHER  INFORMATION  AS  NEEDED 

ANSWER  ALL  OUESTIONS  AND  GIVE  APPROPRIATE  DETAILS  RETURN  TO  THE  ADMINISTRATION  WITHIN  10  DAYS  OF  THE  COMPLETION  OF  CLEANUP 
PLEASE  print  FIRMLY  USE  A  BALL  POINT  PEN  THIS  REPORT  MAY  ALSO  BE  USED  FOR  MATERIALS  OTHER  than  OH 


A  Date  of  Spill  Mo  ®  J  Day  3-  f-  '  Yr  19  ft  T--  Time  of  Spill  Q  k.  Q—  IU$e  2J  Mou»  CiocM 


B  Location  ol  Spill  (Circle  only  one  box) 
□  Contained  on  tend 

El  Entered  surface  water* 

If  »2  checked  name  body  of  water 


[3  U  t*  below  ground  surface 

see  /frot 

|  Entered  Storm  dram 


County  GALTLfijQKB* 

29-30 

Location  (name  of  Rd  etc  I 

V) O!  grf  <>TK4d  fjU/Q 


C  Total  amount  of  Vehicle  vesse*  "  Tank 
(II  unknown  amount,  put  U  m  boi  I 

FI  t  -  1*\  Q^OOO\  gallons 

56  57  63 


O  Amount  Spilled  (  . 

64  65 


3  U  97  &)  ga'ions 
71 


O  Amount  Recovered  ( - Z  6  ?•  gallons 


m  Entered  sanitary  sewer 
16 


O  No*  e*  Sut»f*«c*  So 

•*0  lC**<«*  0«*  O*  »*0**  1 

fol  C*»D’rl»* 

fp]  O-v*#'  O*' 

Q  *♦•«•>* 

[7]  no  i  o-i 

Q]  NO  «  O-I 

[T]  ho  S  0*1 

fel 

[3  NO  t  O'l 

[3  C«M«* 

0  W*V*  O'l 

PI  9*81  •*^4^/9  M*t*F  *4 

(Sftwtl  <Ot«M.IV) 

(o)  Oi***  14"***'  •0*"I'I») 

•■10 

1  Sowc*  o’  So1"  (C**eu  on  eon 

0  Co 

0  Ol*W*  W«l#fC*Bll 

Q  T/„c« 

[2]  Aerfl^w 

R  To..  T.uex 

n  lnOu»l*»  0»H*'  m*fi  o  COPRO*F*Y 

0  T.w. 

0  Scnooi 

(Qr»  r *»*w-r*i 

Tv]  SrNi  Stno« 

0  AoomwoN  8mgi 

fu|  Uw*"0»»*» 

0  Ph> 

0  Ho«N  »M*| 

0  Bo». 

fol  D'u'"i  1  Sovc'iy ) 

M 

[5]  Oinv*  rStwc-M 

V*n<i#  T*f  No - 

Ckm  o'  So*"  'Ct’C*  o«*  oo 
f*~l  AecOB"* 
fol  C'ow"0*ng 

[b]  e-'e«  ew#»ip.Ag 


0 

Q  Mf9»«rT  S'-Ci 

□  »•"“••• 
f°l  ACC-O^I 

0  e«ei*s» 


All.-Dwl-.Q  ClwM  lOt**  on*  t>0» l 

FI  Y|«8I-I<R 

0  r*ff»on^'  C*'Of 

0'*W»  (600C*fl 

setr  4-rc±t___ 

MR 


F  Maienan  used  By  You  lo  Clean  Up  Spill*  (Circle  one  or  morel 
Material  Ouamiiy 

fsl  Sorbeni  _ bags 

[51  Sorbeni  Booms  _ _  escb 

0  Cotrwed  _ roll* 

Oil  Snar*  bo.es 


Toial  product  removed  by  sorbeni  materiel 


Diber  (specify! 


VACUUM  TRUCKS 


If  vacuum  trucks  Or  pumps  were  used  to  remove  product 

in  liquid  form  give  total  product  removed  tn  IrQuid 

form  (  _ _ _ ?r  ft.  .  4^-  &  ^  I 

29  35 


G  Where  were  cleanup  materials  disposed"’  (Circle  one  or  more  and  give  name) 

0  Landfill  - — -  /v_^ 

[5|  Oil  Recovery  Company  - - 


CU£4a!  Am&Ii 


M  Coal  of  Spill  (Circle  one  or  more  Pont  and  p*ve  amount) 
(8  Cleanup  I _ li  fCL  Q  (ost, 


Cleanup 
Loss  of  Product 


_ 


Less  of  Equipment  _ _ _ _ 


,zzll 


I  What  <••!«  be  done  to  prevent  a  recurrence  of  apdl? 
(Ctrcte  on#  or  more  boeee) 

O  Personnel  Training 
Q  Rapa*  Mechaneiaf  Failure 
JT1  fncreaee  Security 
(W  Rev**e  O  per  at  lone  Procedure 

Q  Other  (Eapfetn)  -  - 

«•« 


M  Person(s)  Making  Report 


Name  fay 


Rdd.es.  Wot  _ 

O  -2! lie 


J  Effect*  Of  Sp«t 

(List  only  the  effects  caused  by  the  spitted  materiel) 


(E  FaiaWy 

S  injury 
Waterfowl 
(£)  Flnfith 
g  Shefifith 
Q  Other  Wildlife 

P4i 

Pfeeae  Eipiain  Effeeta 


0  Private  Well  Contaminated 
Q  Mumctpel  Onnking  Water  Contaminated 
Q]  industrial  Water  Intake  Contaminated 
0  Ftr# 

03  Property  Damage 
fl2)  Other  (Esplem)  4  T&J.— 


L  Person(s)  Responsible  for  Sp»M  (Circle  one  and  give  name  and  address) 

f  Government  Name  - — - - 

Private  Citizen  Address  .  —  - - 

FT!  Private  Industry  - - 

0  Petroleum  Industry  „  Comptny  gi*e  n»m*  tnd  address 

0  Tr»nsporl»lron  industry  Nlme  If- Hi.  _ 

0  Cnemrc.l  Industry  «  «  H*  *U+*A> 

rr  Address  2.wu£n<> 

S  om,F  fULT.M^e  MO  into 

Otl  Operations  Permit  No  &3  or  of,  if 
63  ..  10, 
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Attachment  to  Report  of  Spill  '*  4A399 


B.  Location  of  Soill: 

Although  the  majority  of  t'ae  spilled  fuel  was  contained  by  the  dike,  an 
unknown  amount  of  fuel  (potentially  3550  gal)  did  penetrate  the  side  of  the 
catch  basin  and  entered  the  subbase  beneath  the  containment  slab. 

E.  Cause  of  Spill: 

Truck  loading  pump  #1  was  running  for  an  unknown  period  sometime  between  1700 
on  30  July  87  until  it  was  discovered  at  approximately  0820  on  31  July  37. 

~he  valves  were  configured  in  a  manner  to  permit  JP4  to  recirculate  from  t  ink 
to  tank.  The  running  pump  transferred  fuel,  emptying  tank  #2  and  filling  tank 
41  until  it  overfilled  and  collected  in  the  diked  area. 

E.  Attributing  Cause: 

The  exact  cause  is  still  under  investigation.  Two  possibilities  exist;  either 
the  pump  was  left  running  by  the  last  operator  or  the  pump  was  started  after 
duty  hours  by  an  unknown  person.  Contributing  factors  include: 

-  Leaving  valves  to  and  from  the  storage  tanks  open. 

-  Leaving  the  recirculation  valve  partially  open. 

-  Keeping  the  pump  control  and  power  circuits  active/energized  after  duty 
hours . 

H.  Cost  of  Spill: 

The  S2,370.00  listed  as  "Other"  is  for  Aqueous  Film  Forming  Foam  ( AFFF )  used 
by  the  MDANG  Fire  Department  to  mitigate  safety  hazards  during  the  clean  up. 

J.  Effects  of  Spill: 

The  extent  of  the  effects  of  the  JP&  that  entered  the  ground  beneath  the 
containment  slab  is  unknown.  Preliminary  sampling  is  being  acc jmpl ished  by 
the  MDANG  BioEnvironmental  technician  and  analysis  will  be  done  through  the 
USAF  Occupational  &  Environmental  Health  Laboratory,  Brooks  AF3,  Texas. 


E-29 


